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Bronze Age shipwreck ... 


AST SUMMER Dr. George Bass 

(below) telephoned from Turkey 
to tell me that he had been working 
on the most fantastic discovery in 
his 25 vears as an underwater ar- 
chaeologist. As it happened, it was 
some 150 feet below the surface of 
the Mediterranean—down in that 
cold “wine dark sea” where it is 
hard enough to survive, let alone 
direct a full-scale sci- 
entific study. 

Georges report 
on a 3,400-vear-old 
shipwreck gave me 
that eerie feeling that 
comes to all of us 
occasionally, that 
I've already lived 
through this and 
know what's coming 
next, But this was no 
trick of the brain, Ex- 
actly 25 years ago the 
National Geographic 
Society was consid- 
ering joint sponsor- 
ship with the Uni- 
versity of Pennsylvania Museum of 
an expedition to study a wreck site. 
[ was the picture editor assigned to 
the project. 

Qn January 7, 1960, Dr. Froelich 
Kainey, director of the museum, 
wrote to Dr. Melvin Payne, then 
vice president of the Society and 
member of its Committee for Re- 
search and Exploration. 

“The Bronze Age wreck at Ana- 
dolu Burnu is many centuries older 
than any wreck 50 far found. It ap- 
pears to be well preserved, and is 
of great significance to classical ar 
chaeology. Buteven more important 
is the organization of systematic 
undersea archaeology by a team of 





_.. the oldest and most valuable ever excavated 


archarolorists and divers which 
may well open up a whole new field 


of archaeology The archaeolog- 





wal work will be under the direction 
of Mr. Bass of this museum.’ 

Last VEar | rCOTEE Once AFAIN Went 
to ‘Turkish waters—with his loth 
society research grant—and, as 25 
Cars ago, was reporting that he had 
indeed founcl and studied a Bron 
Age wreck and that it was of preal 
sigmificance—even more than that 

first site aquarter of 
a century ago. But 


L research this time he went 
proypecl 
nol as a student Dut 


supporter . 
im prt as the man who hac 


lw vou fulfilled Dr, Rain 
Sache pety 


ey's prediction by 


nioneerineg Aa new 





held of archaeolo- 
ey. As founder af the Institute 
of Nautical Archaeology at Texas 
A & M University, he is recognized 
today as a world leacer in marine 
archaeology 


Until that first excavation the sea- 





floor by far the riches repository 
of undisturbed historical sites on 
earth—was mainly the domain of 
adventurers and treasure seekers 
Some 150 nations now have laws 
protecting such sites in their waters 
45 he has done on every one of his 
major projects in the intervening 25 
vears, Greor@e Bass will bring us the 
full report of his discovertes when 
the study is completed. In the ac- 
companying pictures and words he 
gives us his first impressions, based 
on last summer's work on perhaps 
the most important ancient ship 
wreck ever excavated 
oat a /VU ~ Lf 
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in the Mediterranean 


By GEORGE F. BASS 
W ITH AGLEAM undimmed 


by some 34 centuries of 

immersion, a gold poblet 
(below left), part ofa 
spectacular array of artifacts 
cistovered ina Bronze Age 
shipwreck, comes to lightoffa 
cape of southern Turkey near 
the town of Ras, 

Our Institute of Nautical 
Archaerolooy (TN A} team can 
elas excited about gold as 
anyone—indeed, in this same 
sandy gully 150 feet underwater 
we found gold jewelry ancl 
piecesofivory, a: well as beads 
ofamberand faience. Yetthe 
piece next to the goblet, atwo- 
handied Mycenaean pottery 
cup, provec just as valuable, 
since it helped date our wreck to 
the 14th century 8.C: or 
possibly even earlier 

ln 1982 Dr. Donald A. Frey, 
INA president, learned of the 
wreck from the reportofa 
young Turkish sponge diver, 
whosaid itcontained many 


objects resembling "biscurts 
withears,” These were more 
chics toour ship's age, four- 
handlecl copper ingots such as 
oné borne by Tufan ‘Turan 
(below right}, captain of our 
research vessel, Virgen, The 
ingotis remarkahly similar ta 
one depicted in atomb at 
Thebes (below) dating from 
about 13508.¢. So farwe have 
found about 150 copper ingots 
anid some of tin—the raw 
materials for bronze tools and 
WADI 

Remarkably, our wreck 
bears work from three cultures 
A colleague, Robin C, M.- 
Piercy, grasps a Canianite 
amphora (eft). Mycenaean 
Greek ware was found, and 
other pottery inthe foreground, 
mostly Cypriot, wae stacked! 
inside & huge storage jar 
Ntarby, a tremendous 
discovery came when we raised 
astone anchor and revealed 
part of the vessel's keel and 
Hlanking. Although anly 
partially uncovered in 1984, 





these bones of the wreck push 
back our knowledge of 
Mediterranean shipbuilding by 
neorly amillennium 

Twenty-five years ago, some 
45 miles east along this same 
coast at Cape Greclicdonya, | 
excavated another Bronze Age 
wreck, an archaeological 
sensation. at the time." Yet only 
splinters of its hull remained. It 
held jusi 34 copper ingots, and 
its Chrno Was pedestrian 
compared with the rich 
manifest we are now 
uncovering 

These things traveled with 
someone of substance. As we 
learn more of those ancient 
sailors whose final voyage 
ended on the rocks of the 
Turkish coast, [look forward 
to sharing our msights with 
Society members, who have 
generously helped support 
our work. 


"In May 196Gand May 1962, Peter 
Thixs<kmorten descrited in the 
CEROGRAPHIC the discuvery ard 
exploration of this Hronge Age wreck 
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BETWEEN FIRE AND ICE 


THE PLANETS 





Two decades of planetary exploration have brought 
stunning surprises — from the discovery of Pluto’s moon 
to huge volcanoes on Venus — that, like Galileo’s discovery 
of Jupiter’s moons, fill us with “no small rapture.” Ina 
time exposure of the revolving sky, Hawaii's Mauna Kea 
observatories stand between Mauna Loa’s volcanic glow 
and Jupiter’s streaking light, bolder than the star paths. 


By RICK GORE 
SENIOR WRITER 
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obliquely observes a solar eclipse 


CLOUDS OF GAS AND DUST: THE SOLAR SYSTEM'S CRADLE 





MAGINE yourself a time 
traveler able to turn back the 
cosmic clock 4.6 billion years to 
a time when our solar system 
was still forming, [tis about 10 
billion years after the big bang 
that created the whole of the 
universe, but new stars are still 
being born—as they always 
will. We stand ata vantage 
point above the orbit of Jupi- 
ter, itself seen spinning within 
its own nebula like asmall solar 
svstem in this wrtist'’s concep 
tion (gatefold, far right). We 
are witnessing the awesome 
miracle of our own rapidly 
evolving planetary system 
swirling in vast orbits around 
our infant sun (near right). 
Far more crowded than it 
would be later, the system 
teems with milhons of moon- 
size planetesimals competing 
for safe orbits amid a mael- 
strom of gas and dust Stars of 
othersystems in the Milky Way 
appear as clusters. 

Not much earlier in cosmic 
time, 10 to 20million years, our 
solar system Was spawned in a 
cold, diffuse molecular cloud 
of gas and dust, deep within a 
spiral arm of the Milky Way 
(from left, 1). Triggered by un- 
known forces, a portion of the 
giant cloud began to collapse 
upon itself 2. As it collapsed, it 
took on the shape of a disk, ro- 
tating inward to an increasing- 
ly hot and dense “protosun” at 
the center 3. 

Over oa period as brief as 
100,000 vears, dust and ice 
within this stellar embryo, or 
nebula, accreted into larger 
and larger particles 4, un- 
til asteroid-size planctesimals 


formed. They were constantly 
colliding with one another, 
shattering, and then reassem- 
bling in ever larger bodies. 
Thus it was, from this violent 
chaos, that Earth itself ac- 
quired its mass, | 

Temperature would play an 
Important role in the develop- 
ment of the planets 5. The 
warmth of the sun probably 
kept ice from forming on those 
bodies in the inner solar sys- 
tem. Thus Mercury, Venus, 
Earth, and Mars would build 
up their masses mostly from 
rock and metals. At Jupiter's 
orbit and beyond, however, 
the more abundant ites were 
accreted along with rocky 
materials. 

Suddenly Jupiterand Saturn 
reached critical masses that 
caused them to attract enor- 
mous mantles of gas. Jupiter, 
in its pivotal position of being 
close enough to the system's 
center to encounter greater 
densities of gas and far enough 
away to take on masses of ice, 
quickly became the giant of 
planets. 

Increasingly, the gravita- 
tional fields of the larger bodies 
imposed structure and orderon 
the system, clearing lanes and 
setting up wave patterns, 
Many scientists believe, how- 
ever, that early periods of 
order alternated with times of 
turbulence (overleaf), as ma- 
terial from the death throes of 
dying stars periodically bom- 
barded the evolving svstem. 
Food for the growing planets, 
this star dust continually en- 
riched the system with new 
material from distant space. 


Not all the gas and dust ac- 
creted into planets. Most of it 
swirled inward, where it com- 
pacted into the solar core. 
Eventually, intense pressure 
raised the core's temperature to 
a point where it ignited, be- 
coming a Vast nuclear fur- 
nace—a new star. About the 
time of ignition, many scien- 
tists believe, the sun emitted a 
tremendous blast of energy, 
called the T Tauri wind, which 
blew the solar system's unac- 
creted gas and cust into inter- 
stellar space 6, 

Jupiter's vast size and strong 
gravitational field caused it to 
bully the new system in a num- 
ber of ways and prevented the 
development of a planet be- 
tween itself and Mars. Thus 
the trilhons of orbiting chunks 
of matter that make up the 
asteroid belt are considered 
remnants of a “failed planet.” 

As the solar system began to 
take on the structure that it 
retains today, large objects, 
some even more massive than 
Earth's moon, were hurled 
hither and yon in erratic orbits: 
Slowly, collisions-and close en- 
counters cleared the system 
of such wanderers, Jupiter, 
again, played an important 
role. Acting a5 a gravitational 
slingshot 7, it deflected many 
planetesimals toward the inner 
solar system, where they had 
frequent and violent encoun- 
ters with Earth and its neigh- 
bors. This final stage of 
planetary formation is dramat- 
ically recorded in the heavily 
cratered surfaces of Earth's 
moon and many other bodies in 
the mature solar system. 
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covered around the young star Vega, also 
chining brightly m this mornings sky. Ve- 
ras ehell. found by the Infrared Astronomi- 
cal Satellite (LRAS), apptars to be a cold 
cloud of dust and probably much larger paz 
ticles. TRAS could not determine whether 
pianets themselves burk Within the shell, 
Weoericiiniy (ri Fai Aaa) va 


Very Origin of the pian 


The cloud may simply be o soe ‘Cale ws 
leroicd belt of debrislelt aver fr 
mahon. Sheil have recently beencor afimed 
round three other young stars Ksitane 
mers Brad Smith of ca os iver ape y of Arizo 
na and Rich Lerrile o : Jet Propulsion 
S horibery have actually photographed 
clisk rein one of these stars (opposite), a 
cisk Lhe ¥ Maeve COnLAINS Eroawineg planet =] 
These evolving stars symbolize funda- 
mental questions fora planet-watcher: How 
yalem seein? What were the 





did the solz 
steps thal then created the hierarchy otf 
worlds around our sun’ How did the star 


cipst in the vast dark realm above meevolve 





inte this massive volcand beneath mv teetr 


MAZINGLY, we have samples of the 
orizinal star dust [rom which our so 
lar system was made. Microscopic 
maickets of it were trapped within 
meteorites that accreted, or formed, oul of 
the steliar dust 5 hortly after the birth of the 
soir system some 4.6 billion years ago, Ls- 
inv Lechmques developed Li} analyze moon 
rocks, cosmochemists have Cxamined sev- 
cra of these meteontes that have fallen to 
earth in recent years. [hey have found ex 
OLE Oto pes that as well have been 1 \re- 
ated in a nearby supernova explosion, the 
vindent death throe of another star. [hese 
newly forged elements would then have 
been blasted toward A&A gathering cosmui 
cloud that would eventually give birth toour 
Har system. Planet arth, suggests cosmo 
chemist Robert Clayton of the University of 
Chicago, may contain the stardust from ten 
ortwenly vanished solar systems 
Asi gaze up at the planets from the flank 
of Mauna Kea, I find it satisfying to think 
that this ishancd, this ocean below, even the 
air | breathe derive from unknown, extinct 
and exploded worlds, Perhaps we ourselves 
are the stulf of future stars 
Hi: wall's night cles has othe reminders of 


our Orimins. he bell and the sword of the 
constellation Onion contain a giant molecu 
lar cloud (GMC), & gaseous 
much like the one that Age ht © birtl 1 te us - For 
unclear reasons, our raphe Gow. frag 
mented in its vouth, as will Orion's, into 
smaller clouds Ther these SLC Mag embryos 

gravitationally collapsed into a cluster of in 
fant stars that be fanmovin faway trom eAch 
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MERCURY 





CORPSE OF A PLANET, small airless 
Mercure thought to have once bee 
volcanic, but tts millions of impact 
craters, here seen ina 1974 mosaic of 
Martier 10 photographs, betray a 
gectogicolly morituind state reaching 
bach three billion years or more. The 
larger croters, which are about 200 
kilometers wide, may even date fram 
the wery ecriy sotor syaten, wher 
hie LL planet I Pari orc le eet 
were still under heavy meteorite 
bombardment, Geologicolly active arth, 
however, as continued fo renew her 
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other and imnited. At in and 
our rapidly separating siste 
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Stars Mav have 
lemades cluster overhead 

ask 
a dense 


QOurnebula probably collapsed into 
[and cust 


core in the relative 


of oa spiraling in toward 


eve blink of 





years. Asit did, great jets of gas wi LVe 
shot ot 
out the 


across LYese 


Rddies thay have formed t hrough 
lisk; hehtning may have sparkled 
stormy recs 

During this collapse most of the cloud’s 
matter swirled in dense core 
Some material, however, was left behind 
andl settled into a disk of tiny solid particles 
They grew like 
i “OL Hint snow nls Of Stone Mo lions of 
called planctesimais—the 
blocks of plat yets 


toward thi 
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As matter continued swirling in, Ube core 
that gravi nin enerey 
heated 1 toa million degrees and more at the 
center, At those the nuclear 
processes that still fuel our sun could begin 
About the time tt ‘enjted,. it probably ejected 
a blast of energy called the T Tauri wind, 
ron idan away any gas or star dust that had 
not ye or formed planetesimals 
For 3 5060. 000,000 years planetesimals played 
gravitational war games, swee pl ng each 
other up in an epoch of intense intrasolar- 
system bombardment and collision. 
Earth, like all moons and planets, 
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struck countless times by other boclies pulled 
. When arth was 
large 
planet apart 


in by its gravitational tugs 
small, some of these were probably 
enough to break our growing 








Mettle-testing missions, several Soviet 
Venus probes hove dropped Venera loniders 
to the sirtace, where the benpenbure 

is hotenough tf melt lead graf the 
atmospheric pressure is 100 times thitt of 
Earth. The painting (right) depicts Venera 
lin a dense, sulfurous tarbon-diowide 
chnospiiere, whieh long ago turned Vers 
iio 2 “eneennolae 


Remarkably, th 


fone bearer 
e londers functioned long 
enough to troramit severit photo 

Veranda 14 (above), 
Extending to ac 


erp, 
Libs this fron 


amen -(Listorted horeor 


are voloonic plates, similar to those on 


orth. An erigmd hundreds of fhilometers 
thts corona (beft) was detected by 
Soviet radar and might be the resuit of 


cross. 
large iar ee c 
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Each time this happened, Earth reassem- 
bled, a bit bigger than before. 

Clurmoon may bea relic of the ime when 
Earth grew big enough to hold its own 
against the planetesimal assault. Increas- 
ingly many scientists suspect that when 
Earth was only atew tens of millions of years 
old, an object perhaps as large as Mars 
struck our accreting planet at more than 
35,000 kilometers an hour. The planet sur- 
vived, although much vapor and molten 
rock were ejected into space. Some of this 
ejecta would have coalesced into the moon 


ROM MAUNA REA ny unaided eves 
cannot see Uranus, Neptune, or Pluto 
this morning. They are so faraway that 
even with large telescopes on other 





mountaintops | have found them unremark- 
able spots of light. NASA's Infrared Tele- 
scope Facility (IRTF) on Mauna Kea has 
become our primary source of knowledge 
about these outer bodies, which we are find 
Ing nddied with primordial mysteries 

Uranus and Neptune, for instance, have 
rocky cores about the same size as those in 
the two gas giants, Jupiter and Saturn. Yet 
the outer planets are much smaller, only 
about tour times the diameter of Earth. Why 
did they end up with so much less gas? 

Uranus, moreover, is lying on its side, ro 
tating around horizontal rather than verti- 
cal poles. Many astronomers suspect that a 
body the size of Earth once struck the big 
planet and knocked it askew 

Neptune also shows signs of catastrophe 





fs moon Lriton—about the size of Mercu 

ry—is spiraling inward, orbiting in the di- 
rection opposite that of our own and most 
other moons. Eventually Neptune's gravity 
will tear ‘Triton into a system of ring par- 
ticles like Saturn's. Did a close encounter 
with a huge body disturb Triton so? Or was 
it captured eons ago as it passed too close 
to Neptune? 

And tiny Pluto. It looks more like a moon 
thana planet. Like Uranus, itis tipped on its 
side. Some astronomers think it was cast.ait 
from Neptune by the same catastrophic en- 
counter that so disturbed Triton, But in 
1978 astronomer James Christy of the U.S 
Naval Observatory discovered that Phito 
itself has a moon, Charon. Astronomers 
debate whether both could have been cast 
olf together. 

Pluto might, suggests Gene Shoemaker of 
the U.S. Gedlogical Survey (USGS), be a 
planetesimal that never got incorporated 
into Neptune. Pluto might have become a 
comet. But a resonance, or synchronous 
gravitational relationship, with Neptune 
keeps Fluto in a highly eccentne orbit far 
closer to the sun than those of comets. | har- 
on, Shoemaker proposes, is achunk chipped 
off by an impact. But the question remains 
What ic such alittle planet doing out there in 
the domain of giants? 

Dale Cruikshank, an astronomer withthe 
University of Hawaii, has spent his career 
asking such questions. To him the outer 
solar system is more than a community of 
oddities. It isa deep freeze where primitive 
material from the system's early days has 
been preserved, 

After dawn I visit Mauna Kea’s telescopes 
with Cruikshank, who has been Hnding 


EARTH AND MOON 


FERTILE CRESCENT tn the lunar sky, 
the blue plonet Earth pulsates with life, 
while (ts-satellite—unprotected by an 
atmosphere—-ta buffeted by solar winds 
and interplanetary debris, Biologically 
and geologically alive, Earth ts 30 
dynamic a planet that it hos taken just 
20K) milion years for its continents to 
seporate from a single landmass and 
drift to their present positions 
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SIMILAR ORIGINS, DIVERGENT HISTORIES... 





COMPARABLY ENDOWED 
with carbon and water, these 
three terrestrials avolved 
differently from one another, 
owing to size and distance from 
the sun. 

Venus, closest ta the sun, 
receives the most solar energy. 
Early in her history, when the 
sun shone less brightly than 
now, she may have had oceans, 
which would have boiled off as 
the sun's output increased. 
Meanwhile, volcanoes were 
venting carbon dioxide into the 
atmosphere, Venus lacked the 
water to return carbon to the 


crust as carbonate rock, and 
CO, levels rose unchecked, 
This created a greenhouse, 
allowing solar energy to 
penetrate the atmosphere 
but blocking the escape of 
heat-as infrared radiation. 
Temperatures Gn Venus are 
now too hot to Wp port even 
primitive life. 

Earth is far enough from the 
sun to retain water, and it 
recycles its carbon through 
plate tectonics. The prolonged 
presence of water enabled 
marine organisms to evolve, 
and they now @erve as a moans 


of ramoving CO, from the 
atmosphere. Plate tectonics, 
with its associated volcanism, 
continuously returns CO, to the 
atmosphere. Thus in equilibrium 
Earth's climates is moderate. 
Mars, too, probably once 
hada moderate climate and 
liquid surface water, but it is 
omalier than Earth and 
tectonically loss active. The 
result: CO, was removed 
from the atmosphere but 
not returned to it. Thus the 
greenhouse weakened, water 
frog, and Mars was left 
high and dry. 
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.. ACOMMON FATE ? 


VAST DUST STORMS occasionally obscure 
the face of Mars, altering lts surface and 
atmospheric temperatures (below). This 
gave a group of planetary scientists ane of 
thelr first clues that 2 “nuclear winter’ 
would likely follow a full-scale nuclear war 
on Earth. Earth's atmosphere acts not only 
asa window for sunlight but as a blanket 
for heat. Unilke carbon diozlde, which 
thickens the blanket and creates a warming 
greenhouse, dust and soot thrown inte the 
atmosphere serve to close the window, 
blocking solar energy from reaching the 
surface below. According to a study, a 
5,000-megaton axchange would send 
millions of tons of amoke and dust aloft ta 
altitudes where it would last for weeks or 
months, The results could be worse than 
thé: immediate effects of the nucloar blasts, 
as subfreezing darkness would grip much of 
the planet, stressing human life to perhaps. 
the brink of extinction 
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The Planets: Between Fire and Ice 





patches of some unknown dark red material 
on Fluto's frozen methane surface. With 
Colleagues he has proposed that Neptune's 
huge moon Triton is covered with an ocean 
of liquid nitrogen, interspersed with conti- 
nents of methane and possibly water ice. 

Cruikshank sees these bizarre realms as: 
the frontier, where spacecraft have yet to 
spoil things for telescope astronomers: “I 
can't think of much left todo on Mare witha 
telescope. Mariner and Viking have given it 
to the geologists and the meteorologists. We 
have almost as much weather data now for 
Mars as we do for Bemidji, Mimnesota.” 

The telescopes Cruikshank uses at Mau- 
na Kea measure infrared raciation (IR}—in- 
visible wavelengths of reflected sunlight or 
the scant heat that emanates from distant 
bodies, Astronomers can use IR readings to 
caltulate such things a5 an object's size, 
chemical composition, and rotation rate, 

“There've been a lot of thrills standing up 
on this mountaintop,” save Cruikshank as 
we walk around the base of the 14-meter- 
high (47-foot) IRTF telescope. “There's 
nothing quite like being up here freezing in 
the pitch black as your data come in, know- 
ing you are measuring those [itth chunks 
out there for the first ime. Think of it] We 
can now measure the heat glow coming off 
something two billion miles away that 1s it- 
self colder than liquid nitrogen, That is 320 
degrees below zero Fahrenheit!” 

What does the discovery that Triton 
has anitrogen ocean or that Plutois mot- 
tled with frozen methane and some my=- 

terious red substance tell us about our 
origins? To Cruikshank each hited new 
knowledge helps verify the idea that 
temperature has shaped the planets 
since the beginning. 
Presumably the nebula around 
the youngsun contained all the 
chemical elements, from alumi- 
num to zirconium. Bul near the 
sun, temperatures were so hot 
that not even heat-resistant tita- 
nium, which becomes a gas only 
al several thousand degrees, 
couldexist as asolid. Farther 
out, as temperatures cooled, the heavy met- 
als could begin condensing out of the cloud 
as solids. Hence, close-in Mercury grew into 
a high-temperature alloy, rich in iron, Near 
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MORE DEAD ‘THAN RED, ars hos 
terrain (obowe) that bears resemblance to 
our own Death Valley, California (top) 

But Mare’ sod we rich in rust though devoid 
Of Life-—such was the verdict of the Viking | 
and 2 muissions. Though More may once 
futve beer o wel planet, temperatures ani 
cimospheric pressures ore now so low that 
Widter con exist only as vapor orice. This, 
wits one dlter the Mortion londscope, 


roughly equil in area to Barth's continertts, 


Once mistaken for clouds by telescope 
dastronmamers, erent dust storms rage across 
the lond—like this. one 300 kilometers 
across inthe Argyre basin (right, at wpper 
right). Some grow to such proportions that 
they blanket the entire planet. 








Venus, Earth, and Mars, great masses of sil- 
icates, the chief components of our rocks 
and soils, could condense out of the nebula. 

At the asteroid belt a sharp transition set 


in. Silicates and heavy metals dominate 


those asteroids closest to the sun, while the 
more distant asteroids appear to become 
richerin carbon compounds that require still 
colder temperatures to freeze out. 

As the temperature continued to fall out 
beyond the asteroids, water ice emerged 
from the nebula, So did a suite of reddish 
compounds that astronomers are now find- 
ing. across the outer solar system. Cruik- 
Shank calls these compounds, which coat 
many moons and outer asteroids and make 
the patches on Pluto, the “dark red stuff." 
This stuff, we suspect, may contain many of 
the hydrocarbons that on Earth evolved into 
the agents of life. 

Farther out, temperatures grow ever 
colder. Thus at Neptune, three times as far 
from the sun as Saturn and almost twice as 
cold, cosmochemists would expect nitrogen 
to liquefy, methane to freeze, And that is 
just what the nitrogen oceans and methane 
continents that Dale Cruikshank thinks he 
has found on Neptune's moon Triton prove. 

Why should we care about this tempera- 
ture gractent? For one, it might tell us why 
Jupiter grew so large. As theorist David 5te- 
venson of the California Institute of Tech- 
nology explains it, Jupiter formed at the spot 
in the nebula where water grew cold enough 
to freeze. Jupiter would thus have had much 
more solid material to feed upon than the in- 
ner planets, Tt was closer to the sun and had 
ashorter orbit than the more distant planets, 
So it could have swept up material in its 
feeding zone faster, collecting more gas and 
thus mass. . 

Eventually the sun ignited and its adoles- 
cent burst of energy blew away most re- 
maining dustand gas in the solarsystem, No 
planet would therefore be able to grow larg- 
ér than Jupiter, and with its tremendous 
mass Jupiter could gravitationally dominate 
the further growth of its siblings. 


Jupiter, for instance, probably stunted 
Mars, Acting like a great slingshot, Jupiter's 
tidal energy threw most of the planetesimals 
in its vicinity into orbits so eccentric they 
flew out of the solar system. But many of 
these errant chunks barraged the inner plan- 
ets, battering and dispersing other planetes- 
imals that should have been incorporated 
into Mars. At the asteroid belt this Jupiter 
effect was 50 intense that it kept any planets 
from forming, 

Meanwhile, Uranus and Neptune were 
tossing around the planetesimals in their 
feecing zones. These remote chunks were 
rich in ices and carbon compounds. They 
perhaps contained a lot of the dark red stuff. 
Many of these planetesimals were sped out- 
ward to the ¢dge of the solar system, where 
they became a huge cloud of comets that still 
orbits the sun up to several hundred times 
farther out than Neptune. 

Conversely, many of these icy missiles 
were flung inward. Jupiter incorporated 
several Earth masses worth of them and 
shot even more back outward. Countless 
others of these comets struck Earth and the 
other inner planets, This great period of 
bombardment, between 4.5 and 3.8 billion 
years ago, probably deposited a watery and 
fasecus veneer on the inner bodies. In fact 
we may well have gotten most of our present 
atmosphere and oceans from these objects. 
Gene Shoemaker argues that comets may 
have delivered to Earth several times as 
much water as exists in all of today’s oceans, 


fHE VIEW trom Mauna Reais noten- 
tirely celestial. Every few weeks since 
January 1983, Mauna Kea's younger 
sister Kilatiea has been spewing foun- 
tains of glowing lava, a sight that Mauna 
Kea astronomers say craws their attention 
back to the fundamental process of any 
planet: getting the heat out. 

With pilot Jim Baldwin, I inspect one of 
Kilauea’s outbursts. We fly over an ashen 
gray cinder cone that spits pulses of incan- 
descent, 1,150-depree lava high into the air. 





Giants play on the dawn side of Mars as the Viking 2 orbiter passes by. Near the top lies 
Ascreaus Mons, one of Mars’ great volcanoes, Close to the south pole is the Argyre basin— 
scar of an ancient meteorite and origin of great dust storms. In between, spanning 4,500 
kilometers, the Valles Marineris cuts deeper and marty times wider than the Grand Canyon. 
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Montana-size behemoth, with a mouth big 
enough to swallow Rhode [slond, Olympus 
Mons rises abow 10-tilometer-high Martian 
cliffs in a computer-generated, ve Ttical ly 
exnieserated image (right), Thesalar system's 
loreest know wolcano, itis similar in origin to 
Hawaitt’s Mouna Kea, though three times 
Aigner. A comput 
(below) highlights surface features, with reds 


ie reoolored Viking Lee 


signifying older, smoother lava. Some virtually 


unpitted flows suggest thot the yoloand 
PETTUS ChCCLe 
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The crater glows with a brilliant blast- 
furnace red, an index of how much heat our 
4 6-billion-vear-old planet still has to lose. 
Some ofthis heat was buried within Earth 
during the planetesimal cothsions that 
formed the planet. But most of it probably 
comes from the gradual decay of radioactive 
elements trapped beneath the surface 
Planets lose some heat the way a hot polta- 
to cools, by conduction and radiation. But 
over millions of years big pl: 
more heat than they can conduct away 
They convect the rest, like a boiling kettle. 
Thus Jupiter's Great Red Spot, a persistent 
anticyclone as large as the diameter of two 
Earths, results in part from heated material 
upwelling from the planet's interior. Rocky 
planets have analogous heat-releasing hot 
but these plumes bring up magma 
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raiher than ¢ Hawa, for instance, sits 
atop the most farnonis of Earth's 30.or more 
hot spots. [his Hawaiian hot 3] vo generates 
the magma that built Mauna Rea and now is 
spurting out of Kilauea 

We also suspect that a giant Martian vol- 
cano, Olympus Mons, overlies a hot spot 
Even though Mauna Kea is Earth’s tallest 
mountain, if measured from its hase on the 
seafloor, it is only a third of the Martian 
volcano’s 27-kilometer (17-mile) height 
Niost of Mauna Kea would fitin the summit 
caldera of Olympus Mons. 

Why i Olympus Mons so much larger 
than Mauna Kea? The reasons illustrate the 
major differences between Mars and Earth 

For ome, smaller Mars has greatly cooled 
down Its crust has thickened enough tosup 
port the wettht of such a massive volcano 
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Although Olympus Mons may still erupt 
every 10,000 years, Mars has 
ath. ur near-twin Venus presents 


a Vastly cditlerent histor, 


i vrs AT itis. Instead i| 


i chain Ol Sima hint I HCanNoes. t he 


essentially tro 


Fen to cde 


ANY RESIDENTS of Hawaii stil] 
suspect thal Aulsucea's tarings are 
more the tirades of the 
cs Pele than the 
Peli 
ome in Kilauea, and not even scientists 
on the Big island can completely disregard 


her presence. Each year the Hawatan Vol- 
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souvenirs by visitors who find themselves 
beleaguered by bad luck, which they attrib- 
ute lo Madame Pele's revenge 

It the Hawanan lore is nght, Madame 
Pele must also reign on Venus. Evidence is 
accumulating that our sister planct, whose 
dense Ver of clouds has been hard to pene 
trate, can be at least as violent a 
Earth, Nowhere do I feel closer to being on 
Venus than on the fiery, voluptuous flanks 
of Madame Pele’'s volcanoes, 

In April 1984 a rare dual e1 spe ion of Ki- 


late as 





lauea and the Big Island's third great volca- 
no, Mauna Loa, draws me back to Hawaii 
With a National P ark Service team, photog 
rapher Jim Sugar and I fly by helicopter to 
Wauna Lon'’s fountaining vent. Moments 
after we land. 2 wind shift blows over us a 
cloud laced with sulfurous acids, Madame 
Pele's.astringent breath. Instantly my throat 
burns. [cannot getmy breath or stop cough- 
ing Rance: John Macl WHyes 
lar us to return to the eae r, and pilot 
Paul Morris races us ih n the mountsin 
Madame Pele has taken meas close as [ ever 


care to come to breathing the air of Venus, 





HE SULFUROUS FUMES in Ve- 

nus's atmosphere provide one-of the 

new clues that Venus is intensely vol 

canic. At the University of Colorado, 
ees Spee alist L arr Reposita has 
been analyzing the levels of sulfur dioxide 
measured by the Pioneer Venus orbiter that 
has circled Venus for the | last six years, Pic- 
neer found unexpectedly hich levels of sul- 
furthoxde, a mayor nee ictol volcanoes on 
Earth, in Venus's upper atmosphere. That 
level has been dropping sharply. Esposito 
believes that Pioneer arrived just after a 
mammoth volcanic explosion slew huge 
volumes of sulfur dioxide into Ventisian 
skies. He calculates that the eruption would 


An early morning frost dusts the 
Martian landscape ground the Viking 2 
lordter (leyft}—fleeting evidence of the 
scant water vapor in the Martian 
atmosphere. Frozen corben dioxide, or 
dry toe, overlays water ice in the winter 
puck at the north pole (right), where 
winds have sculptured ereat terroces of 


ice ond dust 
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Sean Solomon. “That's what the surface of 
Venus may be like.” 


VE BEEN IN ORSGIT around Venus 
many times in my mind,” savs Brown 
University geologist Jim Head, a leading 
synthesizer of the new Venus imagery 
Head takes me on a mental tour of the plan- 
Most Venusian landmarks have now 
been named, in the tradition of Madame 
Pele, after famous and often sensual wom- 
en, from Eve to Cleopatra 
Take Guinevere. Thousands of kilome 
ters across, she is the grandest of several 
deep lowland plains. Guinevere could be a 
resion where sheets of smooth lava have 
been flooding the land. The Russians, more- 
over, found on her face one of what could 
be a complex of volcanic cindér cones Len 
kilometers in diameter 
From Guinevere we travel on to the high- 
lands of Aphrodite Terra, easily Venus’s 
largest “continent.” More extensive than 

















North America and Africa combined, Aph- 
rodite straddles the equator. She features 
several huge circular clepressions similar to 
what the Russianscall coronas, Hundreds of 
kilometers across, these coronas con't look 
like impact craters. They have concentric, 
ridgelike rings within them. Nothing like 
therm has been seen elsewhere in the solar 
system, except for eroded but suspiciously 
similar features that space shuttle astro- 
nauts photographed onsome of Earth's most 
ancient terrain in Western Australia. 

Soviet scientists propose that these coro- 
nas are created by a surge of magma trom 
great depth. Jim Head suggests thal they 
represent a geologic process that no longer 
occurs on Earth but may still be an impor- 
tant mechanism for Venus to shed tts heat. 

From Aphrodite we fly on to a second 
major continent, Beta Regio. Beta is scarred 
by a trough 100 to 350 kilometers wide 
and more than 1,500 kilometers long, Phe 
trough, with two major volcanoes on its rim, 


Smallest and brightest of the Galileans, 
Europa has been described os an tty billiard 
ball, since a amooth crust of frocen water 
covers-its surface (left), Bearing resemblance 
to the Arctic Ocean jabove), Europa is 
crosshatched with mysterious lines, Many 
believe they are refrozen cracks that open 
eccasionally to erupt water from a@ liquid ocean 
several kilometers below the surface. “It ts 
possible,” says Reynolds, “that the tce at these 
points ts thin enough to allow sunlight througn 
briefly te the water below—thus establishing 
minimal conditions for life.” 
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resembles one of Barth's great rifts. On 
Earth such a nft results when a contment 
splits apart and anew ocean begins to form 

Venus’s third creat continent, a bit large: 
than Europe a named Ishtar Terra, also 
reminds Head of a classic plate tectonics sit- 
uation on Earth, A Himalava-scale moun- 
tain belt. called Maxwell Montes, shows 
repeated, compressed bands of mountain 
ranges. “Itiooks like two p 
North Amenca and Africa once cid to form 
the Appalachians.” Such features, says 
Head, sugrest that we should not vet rule 
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out plate tectonics on Venus 


HY DOES ie LS seem domi 
nated by hot spots versus Earth's 
drilling slates 5? For one thing, 
Earth has oceans. Venus does not 
Could water be essential tor plate tectomes? 
Does it react chemically with rocks to make 
them flow more easily? 

Pioneer data indicate that Venus bas lost 
Massive amMmounGs of WEaLET ft mity well have 








started oul with as much as Earth. Vet Ve- 
nus could not keep its water liquid. As 
Vapor, it rose into the upper atmosphere, 
where the sun's ultraviolet rays broke its 
molecules apart. Much of the ineed nvdro- 
gen escaped mto space. fim Pollack, an 
Him os phere aoe at WAS As ts al 
search Center in € Califo mia, suggests that 
Venus had lost almost all its water before it 
Wis [Wo bilan vears old 

Withoul water Venus was doomed. Wa- 
ter in Earth's atmosphere combines with 
carbon dioxide to make a mild acid rain 
This rain then leaches minerals trom the 
rei oe on which it falls and flows to the 
oceans to form limestone and other carbon- 
ate rocks, Thus, over the eons, water has 
eee aut a lot of our primordial CO), 
Bul Lif WiEler-DooOr Ven Ws 50 MUCH arbon 
dioxide e shill Hills the air that it creates an in- 
tense greenhouse etfect 
CO. holds in the solar energy that falls o1 
Venus, making its surface hot enoweh to 
melt lead, Earth by contrast maintains just 
enough bon dioxide to keep moderately 
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ecoming a living paradise orabarrenheil? yearsago, when Venus proba ee Aabepintsecs 


Did life itself play a role in making out into its irrevocable greenhouse, photosyn 
Manet hospitable? Today life removes large theriving bactatia an Barth haa eieaied at 
amounts of carbon dioxide. Plants exchange atmosphere with abundant oxygen. 


oxygen for CO),. Chceanic life also takes ou! Besides sterilizing the planet, Venws's in 
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CO, to make skeletons, which later fall to tense heat may be generating an exotic kind 


the seafloor and solidify into rock. We now of erosion. On arth rain, wind, and waves 





have strong evidence that Sp hit! ticatect erode continents. On Venus “viscous creep” 


microorganisms were present on Earth at may be the great leveling agent. 
least 3.5 billion years ago. By 2.5 | n ‘As rocks heat,” MIT’s Sean Solomon 


explains, “they soften and can flow. Mloun- 


tains may actually creep away, like Suly 


Putty spreading out. Viscous creepon Venus 
| cule he at beast 25 GLlective as WALEr erosion 
Larth in res ainous reliel. 1! 
sO, that further implies that all the high fea 
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bodies? Who would have dreamed up the 
throbbing, spurting moon lo that Voyager | 
discovered on its way past Jupiter? 
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inside and frigid on the outside, has spewed 
its primordial water vapor and indeed all 
materials lighter than sulfur into space. 
Sulfur is too heavy to easily escape even the 
slight atmosphere and gravitational pull of 
lo. Therefore, sulfur serves as Io's water. In 
fact, many scientists think that molten sul- 
fur moves through Io's crust much like wa- 
ter through an aquifer, 

To get a feel for lo, [ leave Hawaii for an- 
other of Earth's more remarkable volcanic 
caldrons, Yellowstone National Park: 


HE TEMPERATURE at Old Faith- 
ful last night reached minus 39°C 
(37°F). The day has warmed to a 
face-numbing minus 32°C as park 
eeologist Rick Hutchinson and I ski cross- 
country through Upper Gevser Basin. Like 
lo, Yellowstone today seems unearthly cold. 
Like Io ae well, this basin has an enormous 
internal heat load to shed. As we gaze across 
the snow-mantled vista, geysers—Plume, 
Vault, Little Cub, and, of course, Old Faith- 
ful—are going off in every direction. Ice 
crystals fal! out of geyser clouds, turning the 
ground white, like the sulfur dioxide snows 
of Io. Here, where fire and ice merge, | feel 
foramoment like an alienon my own planet. 
Geologist Susan Kieffer of the USGS has 
been studying Old Faithful for the past few 
years and has concluded that fluid dynamic 
mechanisms similar to those that fire its 
fountaining also drive Io's 100-kilometer- 
high, umbrella-shaped volcanic plumes. 
“Tf Earth's gravity were the same as Io's,” 
she says, “Old Faithful would erupt 180 
meters high instead of 30. If Earth's atmo- 
sphere were removed as well, Old Faithful 
could erupt a3 high as some of To's plumes," 
Another of Earth's 30-oldd hot spots lies 
beneath Yellowstone's peysers, superheal- 
ing the groundwater to the explosive point. 
“Enough heat is released along the Firehole 
River here,” savs Rick Hutchinson, “to melt 
seven tons of ice asecond.” 
lo’s geysers also appear to be fueled by hot 
spots that dominate vast areas of two hemi- 
spheres. The geysers range in size from one 
called Pele, whose plume sprays out across 
1,400 kilometers, to Prometheus, whose 
fountaining spurts over a mere 300 kilome- 
ters. Monstrous Pele was erupting when 
Voyager 1 passed by. Four months later 
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Voyager 2 found it quiet. That, says USGS 
geologist Laurence Soderblom, means Pele 
erupts for periods of days to weeks, The 
smaller geysers were active for both the Voy- 
agers’ cameras, Therefore they may erupt 
for years. 

The smaller plumes, says Soderblom, 
leave white deposits, the sulfur dioxide 
snowiall. The larger plumes, however, have 
hotter, deeper sources. They spew out pure 
malten sulfur, Sulfur's ability to change 
from red to vellow to orange to black, de- 
pending on its temperature, gives [o's sur- 
face its mottled appearance. 

Why is Io so hot inside? The moon ap- 
pears caughtina gravitational tug of war be- 
tween Jupiter and [o's sister moon Europa, 
250,000 kilometers farther out. The con- 
stant tidal tugging pumps enough ener. 
into Io to overheat its interior. 

This same mechanism is at work toa less- 
erextenton Europa, which would be feeling 
weaker tugs from Jupiter.and the next moon 
out, Ganymede, 

Europa presents one of the most puzzling 
faces in the solar system. Neither Voyager 
flew close enough to see many surface de- 
tuils. But scientists did determine that Euro- 
pa has only a handful of the ancient impact 
craters that saturate the icy surfaces of Gan- 
ymede and Jupiter's fourth major moon, 
Callisto. Thus Europa, like Io, may still be 
active and continuously making a new face. 

Rather than sulfur or magma, Europa 
would be covering itself over with water, 
For Europa’s surface may be just an icy ve- 
neer, perhaps ten kilometers thick, covering 
an ocean of liquid water a hundred kilome- 
tersdeep. Water vapor may thus occasional- 
ly geyser out of the long brown cracks that 
Voyager found across Europa’s surface. 

The fractured, frozen faces Voyager saw 
on the satellites of Jupiter first warned scien- 
tists that ice moons were not going to beeasy 
toexplain. What the spacecraft saw on Sat- 
utn’s moons turned out to be even more con- 
fusing, Too tiny to have hot rock still within, 
they nevertheless revealed surfaces that 
have seen dynamic activity. One of them, 
Enceladus, appears to have an almost pris- 
tine face. Ice volcanism and flash foods of 
slush thus may be frequent on Enceladus. 
Moreover, the moon appears to be explod- 
ing ice crystals into Saturn’s thin, outer 
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FE, ring. The E ring would dissipate in a tew 
thousand vears if it were nol being resup- 
plied with this fresh ice. 

What activates the surface of this little ice 
moon? Enceladus is so small and 50 far from 
Saturn that the tidal heating init is far weak- 
er than the energy that warms lo and Eu- 
ropa. Therefore planetary geologists would 
love to do on Enceladus what I find myself 
doing on the frozen Bering Sea. 


FLAT, eve-achinely white panorama 
surrounds me as I walk off the U. &. 
(Coast Guard icebreaker Polar Star. 

Never straying from the sight of 
our two guards armed against polar bears, | 
wander amid rubble fields where rafts of 
puck ice have collided, creating patterns 
more complex than limagined possible. The 
silence is profound. World after world out 
there, I tell myself, looks like this: white mo- 
notony in which after a while even a raging 
polar bear would be welcome relief. Yet to 
my partner, Richard Voelker, of Arctec, 
Inc., this world has elusive diversity, 

“The Eskimos have 40 or 50 names for 
different types of ice,” he tells me. Voelker’s 
firm 13 advising major oil companies on the 
problems ice might present to ships and off- 
shore structures. Slight Impurities and tiny 
differences in the temperature and salinity 
of pack ice can translate into quite different 
strengths, resistances, and melting points. 
The structure of ice also influences its be- 
havior. Ice-engineers need to know whether 
they are dealing with new ice or old, shore- 
fast, clase-pack, or rubble-field ice. Voelker 
talks of multi-vear ice that may have drifted 
in from the Arctic Ocean this year—ice sev- 
eral seasons old. How would he feel, I won- 
der, to be looking at ice on Callisto, which 
may be more than four billion seasons old? 

We take out long, cylindrical screwlike 
devices called corers and twist them deep 
into the ice until seawater gurgles up. We 
pull up the corer and remove the ice sam- 
ples. We take the temperature of this ice core 
at 16-centimeter intervals, then saw it into 
slices for chemical analysis. 

Were this scene on Enceladus, that analy- 
sis might well show methane or ammonia 
or maybe even some of the dark red stuif 
mixed into the water ice. Such impurities 
might lower the melting point of ice on 
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that litthe body enough so that liquid water 
could occasionally explode or escape from 
within, Only by invoking such extraterres- 
trial chemistry can scientists hope to explain 
how the moons of Saturn have refreshed 
their faces, 

Astronomers have been faring a bit better 
with resolving the riddles of Saturn's main 
rings. When the Voyagers began to photo- 
graph those rings, labeled the A, B,C rings 
from outside in, scientists found far more 
structure than they imagined. Instead of a 
few rings separated by the gaps visible by 
telescope from Earth, Voyager found thou- 
sands of grooves, bands, and ringlets within 
the rings, Moreover, each main ring seems 
to be ruled by different and distinctive 
mechanisms, Despite intensive study over 
the past five years, the rings still confound. 
But we do know for certain now that the icy 
particles that compose the rings range in size 
from pebble to boulder. Also we see that the 
rings, which extend for hundreds of thou- 
sands of kilometers, are extremely thin—in 
places only ten meters (33 feet), 

“If you built. a model of the rings to scale," 
says JPL astronomer Rich Terrile, “and the 
rings were the thickness of a piece of paper, 
the whole system would be four football 
fields across,” 

But we do not undérstand, for instance, 
why the A ring appears relatively smooth 
and the B ring seems a jumble. 

The most stimulating discovery, howev- 
er, is the great waves within the rings. Much 
as Earth's tides are raised by tugs from the 
moon, these ring waves are triggered as tidal 
tugs from Saturn's many small inner satel- 
lites take energy out of the rings. The waves 
come in two varieties. Those called density 
waves spiral through the rings, as if along 
the grooves of a record. Like passing on a 
bad check, they transfer outward the energy 
deficitcaused by their triggering moon. Oth- 
ers, called corrugated or bending waves, 
ripple toward the planet as.if througha pud- 
die. “They make phenomenal mountains, 
half a kilometer high, as they move across 
the thin flat rings,” says Terrile, 

Although these waves are caused by an 
energy loss, the disturbances they provoke 
create countless energy-releasing collisions 
between ring particles, Asaresult, the rmgs 
are so dynamic that some scientists are now 


questioning the long-held belief that the 
rings are almost as old as the solar system it- 
self. Most astronomers assume the rings are 
made up of leftover debris from the era of 
accretion, Which Saturn's tidal gravity kept 
from coalescing into a moon, 

However, now the rings seem so ener- 
gized that theorists are asking what “an- 
chors” them. Gravitational theory says the 
inner ring particles should be losing energy 
to the outer particles. If so, why have they 
not all spiraled into Saturn? Conversely, 
what has kept the more energized outer par- 
ticles from spreading out into ever more ten- 
uous orbits and vanishing? Voyager did find 
small shepherding moons that apparently 
absorb some of this outward thrust, anchor- 
ing the outer edges of the rings. But all the 
energy these shepherd moons would have 
absorbed over the eons should have pushed 
the satellites themselves much farther from 
saturn than they are. 

What anchors these shepherding moons? 
Astronomers cannot say forsure: But, Cal- 
tech theorist Peter Goldreich suggests that 
since the rings have not dissipated, they may 
not have been around very long. 

“TL used to think the rings were ancient," 
says Goldreich. “But now it appears they 
could be only a fiftieth to a hundredth as old 
as the solar system." 

If the rings are young, they probably are 
pieces of a small Saturnian moon that was 
hit by a big comet. Scientists by nature hate 
to invoke such catastrophic explanations. 
However, the more we see of other worlds, 
and indeed the better we see our own, the 
more we must admit that catastrophes not 
only occur but also should be expected. 


4SATASTROPHE clearly carved the 

stablands of eastern Washington 

State, where topsoil has been 

stripped and deep canyons gouged 

across a vast area south of Spokane. In a 

small plane I fly out across this bruised land 

ona Winter day. Great welts of naked brown 

basalt, what the early settlers called scabson 

Earth's wounded skin, are intersected by 
countless dry channels. 

Below Grand Coulee Dam I fly inte a 
chasm some 300 meters deep and in places 
three kilometers across. I pass over Dry 
Falls and its jumble of jeep-size boulders 
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strewn about by some cataclysmic force 
What happened here? 

“The most spectacular geologic event on 
the face of Earth in the last nillion 
years,” ansy vers Victor Baker, a geologist 
at the Ur vy of Arizona. Some 14, 00 
VERTS ago, glacial ic 7 dam In 
nearby Idaho failed More than 2,100 cubic 
Kilometers (S500 cubic mies) of water gushed 
out A 200-meter-hich (655-foot) wave tore 
and gouged at the land downstream 

As 1 fly through the canyons, called cou- 
lees here, I could be thying across Mar 
For this food was small compared to some 
that apparently occurred on the red planet, 
There, through the slopes of the Chryse 

1,000 kilometers 
that have revolu- 


three 1 


niversi 


re a a ns, A 


basin, canyons as long as 
been cut, canyons 
honized our theortes of Mars’ past. 

“We all thought Mars was desice sind 
USGS Michael (Cy 
“But it's very difficult to make those chan- 
nels by any process other than running wa- 

‘hat means in the distant past Mars saw 
catastrophic floods. Like the scablands, 
only ten Limes bigger,’ 

Yel today if all the water in Mars atmo- 
sphere dropped on the surface, it would 
form alaver only a thousandth of a centime- 
ter deep. How do vou get great floods from 
so litth: water? 
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TONS on is side, 
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other mysteries, which scientiste are eager 
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nature of Lironus's narrow rines—seen for 
the first tine 
from the Las Campanas Observatory 
(center)? And are there 
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Scientists suspect that enough water to 
make a planetwide ocean a hundred meters 
(328 teet) deep is locked into polar ice caps, 
hidden as permafrost, or trapped as ground- 
water beneath the frozen Martian crust. The 
floods were probably triggered when occa- 
sionally a meteorite impact, an intrusion of 
magma, oran earthquake suddenly released 
a thousand Amazon Rivers’ worth of water. 

As tantalizing as the big channels, how- 
ever, are smaller streambeds that pattern 
vast areas of Mars. These, Carr explains, 
fay have been made by rainfall or the melt- 
ing and runoff of surface ice. Mars thus 
would have had adense, warm carbon diox- 
ide atmosphere, like early Earth, for per- 
haps its first half billion years. 

Then gradually most of that atmosphere 
Vanished. As on Earth, Mars’ carbon diox- 
ide formed limestone and other carbonate 
rocks. But without plate tectonics to recycle 
itsrocks, Mars could not reactivate that COQ, 
after it was trapped within the crust. With- 
out CO's warming effect, Mars froze. 

Although Mars is always frigid, it proba- 
bly hasextremely cold periodsevery 100,000 
years or so, much as Earth has ice ages: At 
the peak of the ice ages, most of Mars’ scant 
CO, atmosphere freezes out at the poles as 
dry-ice caps. Then the climate gradually 
warms 15 degreesorso, enough toevaporate 
the polar CO, caps. The atmosphere thus 
thickens enough lo generate strong winds. 
Winds bring great dust storms that may 
shroud the planet for centuries. Multiple 
dark layers of dust that Viking found ring- 
ing Mars’ poles may be a record of these 
wirmer episodes. 

Mars is now in between an ice age and one 
of its milder spells, and its dust storms are 
only seasonal. Those who study these sea- 
sonal storms recently have proposed per- 
haps the most profound and chilling concept 
tocome outafthe space program. They have 
noted that as dust spreads around the plan- 
et, it absorbs and traps the sun's energy m 
the upper atmosphere. This turns off Mars’ 
slight greenhouse and causes temperatures 
on its surface to crop, 

A similar but far more dramatic effect, 
they predict, could occur on Earth should a 
large-scale nuclear war ever erupt. A “nu- 
clear winter” would descend on our plan- 
et, Brian Toon of NASA's Ames Research 


Center estimates that temperatures would 
plunge 40°C (72°F) across the continents 
forsix monthsor longer. Plants would be tun- 
able to grow. Water supplies would freeze, 
Global famine would ensue and a large per- 
centage of living creatures would die owt. 
Although scientists now hotly debate how 
long and cold a nuclear winter would be, 
most agree that the aftermath of so much 
dust and soot would be extremely hazardous 
to life on the planet. 

Many scientists now believe that a similar 
dust cloud, generated when a great asteroid 
struck Earth some 65 million years ago, 
brought about the mass extinction of thot- 
sands of species, Including the dinosaurs. 


T IS. THE LAST NIGHT of my field- 

work, and I have returned one final time 

to Hawaii's Big Island, toa place Llove, a 

lava tidal pool on the Rona Coast. Here 

at sunset I see Mars emerge above the mas- 

sive silhouette of Mauna Kea. The fresh 

balmy air and the resonant rolling ocean 

speak of what makes Earth co special. So do 

the darting minnows and sea urchins in this 
tidal pool, 

It was in such pools, perhaps some four 
billion years ago, that the molecules of life 
organized themselves. And more than any- 
thingelse, Earth's claim to uniqueness in the 
solar system 1s life. This is indeed the planet 
where life dominates, 

The setting sun colors Mauna Kea’s 
flanks a soft rose, and for a moment the 
white observatories on its top gleam like 
beacons. How far we have come from the 
scuttling crabs here on the lava to the wom- 
en and men up there who even now are 
opening the domesand pointing their instru- 
ments. We are very smart, we humans, but 
are we intelligent enough to absorb the les- 
son our grand glimpses of our sister planets 
have given us? 

We are in a sense like the tiny brine flies 
I watched hovering above a hot spring in 
Yellowstone last winter. They spend their 
entire lives in the thin zone between the in- 
stantly lethal water below and the subzero 
cold just above their wings. How narrow the 
niche they inhabit! Thank you, Mars, And 
Venus, Io, Triton, and company. You are 
helping us see that the distance between fire 
and ice is not great for us either. 
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TITH A LITTLE FROWN of pain 
the old ranger hung up his new hat 
and put on hs.old one—a hat made 
famous by Smokey Bear. Its leather 

band was cracking with age, and its 

silyer National Park Service insignia, 
the cone of the giant sequoia, was tarmmished. 

At age 81 Carl Sharsmith doesn’t want to 

retire either himself or his beloved old hat, 

He was back at his tent quarters after a 
long afternoon with tourists. His nose was 
flaked white and red with sunburn; his eyes 
were watery, partly from age but also from 
disappointment at hearing again an old 
question .aftera half century of summers in 
(California’s Yosemite National Park, 

Carl's narrow shoulders and slight firure 
seemed not much more than a thin, bent 
sigh. The slump of his body he'd acquired 
from hunching over the handlebars of his 
bicvele and the steering wheel of his 1936 
Ford. That, plus decades of scrubbing his 
shirts over a wooden Washboard; Carl dis- 
dains thase automatic washing machines. 

A lady tourist had hit him with a question 
where it hurt: “I've only gotan hour tospend 
at Yosemite,” she declared, “What should I 
dor Where should I gor” 

The old naturalist-interpreter-ranger fi- 
nally found the yoice to reply: 

“Ah, lady. Only an hour.” He repeated it 
slowly. “IT suppose if I had only an hour to 
spend at Yosemite, I'd just walk over there 
by the river and sit down and cry.” 








TANDING OUTSIDE his: tent, Cari 
showed me his ancient green convert- 
ible, It has more than 200,000 miles, a 
rumble seat, anda canvas top "replaced 

only once,” Seasonal ranger Sharsmith has 
commuted all these years from another job, 
professor of botany at San Jose State Uni- 
versity. He's the most popular naturalist in 
one of the world's best-loved national parks. 
It's o park where snow-fed mountain 
streams plunge over the brink of some of the 
world’s highest waterfalls and, transform- 
ing themselves into diaphanous wedding 
veils, drift hundreds of feet down near- 
vertical walls into Yosemite Valley. The 
Valley, sculptured by ancient invasions of 
Ice, i an enormous unrooted cathedral, at 
is apse a soaring granite altar called Half 
Lome. Here to worship, with their paleties 


haiennte—Porever! 


and cameras, their pens and inspirations, 
are congregated the painters and photogra- 
phers and poets; with thetr coils of rope and 
visions of ascent, the aspiring climbers; and 
with their eves turned upward, the crowds 
of tourists, stunned and standing in atti- 
tudes of awe. 

Beyond the yalley rim rises the high coun- 
try, where giant domes of once molten 
tranite bubble up into the blue sky, great 
white mushroom mountains trying to chal- 
lenge their counterpart forms, the cumulus 
clouds, The park is a fantasia of geology and 
an exhibition in geography—a world of 
nearly 1,200 square miles carved by rivers, 
chiseled by glaciers, shrouded by forests, 
and shaken by storms and earthquakes into 
a wonderland of dangerous wilderness. 

Itis also the inspiration forall the national 
parks in the world. In the midst of the Civil 
War, before most people even heard of Yel- 
lowstone, Abraham Lincoln signed a hill to 
protect Yosemite Valley and the Mariposa 
(arove of Big Trees, 

Yosemite's closest friend in its early days 
was pioneer conservationist John Muir. He 
worked for years to have it protected and ul- 
timately declared a national park; it was, in 
1390, On his solitary expeditions, carrying 
perhaps only a few crusts of bread and a 
notebook, he explored its every corner, In 





Doyen of Tuolumne Meadows, 

Dr, Corl Sharsmith, amusing himself 
with "my oid squeeze-box” (facing 
page), has led old and young to 
experience mature firsthand.since 
becoming a ranger-naturalist here in 
[931. The botany professor points out 
wildflower cycles and, for fun, dons-a 
mustache of ricegross. 
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Passing along a love for Yosemite, 
Calvfortioans Mary and ne . piss Lavwedil 
fright, seated at center) bring thet 
forruily every suritier. Son hack Gnd 
fauvhter Rosemary, forezround, havi 
fiihed most of tie backcountry, Imoung 
Roser Ye ith such a lowe of wilderness 
thot she majored in forestry. Lee's wif 
fone, an art teacher, left, travels with her 
sketch pad. The Lovealls apptaud recerit 
DOr CHORES, SUCT is reserved conmpaites 
limited to six people and a week's sty 
and shuttle buses to edse traffic. The 
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et, itscathedral walls and temple spires, ancl Cine day l watched Carl fill to his knees in 

all of it, in Da mind, part of acosmic concept acrowd of all ages, and there in a meadow, 

related to God within the l2-inch circle where he had 
vananite lovers, with Carl Sharsmith thrown his hat, he helped the kids identifj 





ni 
among the most faithful, have carried his three species of grasses and four kinds “of 
ooks ¢ver since—holy writ na backpack ‘wildflowers 
ora glove compartment 
STHOUGH it's the «ize of Rhode Island, 
Yosemite isn’t nearly as big as Yellow- 
stone. Nor a5 deep as the Grand Can 
von. Nor does it shelter a5 many dee! 


Given Carl's wages of $8.21 an hour, al 
all these years, bus devotion to this and Can 
only be classified as Jeti wn. For three gen 
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when 
you Comsiger the superiatives of the park- 

those proclaimed by poets and painters ane 
photographers (including the late photogra 
poner laureate Ansel Adams), those hy Presi- 
Theodore and Franklin Roosevelt 


dents 
among many), those by rovalty (Queen Filiz 
abeth hearing an impressive list), and those 
like me— Yosemite 
the “Mona. Lisa” of the 
Making the pilgrimage to see 
every year are some 2.6 milhon people, 
and nearly 15 percent of them come from 
foreign lands 
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Muir could hardly have imagined Yosem- 
ite’s modern troubles and dangers, 

He himself lived with the pulse of wild- 
ness—exulting in the crash of earthquakes 
and avalanches, climbing to the swaying 
tops of trees during violent windstorms, 
clinging at the edge of roaring waterfalls, 
confronting bears or rattlesnakes without 
flinching. He would be dismayed at what he 
could encounter here today—an anomaly of 
unprepared humanity, an assault of city 
people on his once virgin wilderness, an al- 
most urban scene of congestion, accidents, 
overcrowding, and, yes, crime. 

Superimposed on Yosemite's poetic to- 
pography, the turmoil and cacophony can 
seem like trauma in paradise. I was experi- 
encing it all for the first time. And watching 
a harassed Park Service trying to protect 
Yosemite forever. 

The trouble began some decades ago, an 
ongoing struggle to determine whether this 
park (and others) can be preserved, happily 
visited by the millions annually who have a 
Tight to come, without turning Yosemite 
into something approaching a Disneyland. 

The problem is how to guarantee some 
sense of solitude for tomorrow, while coping 
with the crowds of today. Crowds, and com- 
mercial operators who provide them with 
everything: tourmobiles, bicycles, horses, 
and river rafts; swimming pools, ski lifts, a 
golf course, and an ice rink; backcountry 
tent camps, housekeeping cabins, a luxury 
motel, and $120 hotel rooms; hiking boots, 
backpacks, and a climbing school; grocery 
stores, cafeterias, and cocktail lounges with 
large-screen TV; film processing, Yosemite 
T-shirts, and souvenirs made in China, 

For many vears the pattern was for more 
and more people. More hotels and motels. 
More fun and games. Entertainment in- 
stead of wilderness. Even proposals for an 
aerial tramway, to scar the cathedral sky 
with cables to the valley rim, One develop- 
ment plan was scrapped when the public, 
led by irate conservation groups, rose up in 
letter-writing wrath. Photographer and 
conservationist Ansel Adams, whose superb 
pictures of Yosemite are world renowned, 
participated in the campaign. 

"We won some battles,” this patriarch of 
the park told me just before his death last 
year at age 82, “Hut the war isn't over.” 


Yoremite—Forever! 


Now guiding the park's future is a general 
management plan, to be implemented over 
LO to 15 years. Among its goals: designation 
of 89 percent of Yosemite's 760,917 acres as 
protected wilderness, never to be devel- 
oped; relocation of many Park Service and 
concessionaire'’s buildings outside the park 
boundaries; cutting back cabins and over- 
night facilities other than campgrounds. 
The eventual aim is to eliminate private ve- 
hicles altogether fram congested Yosemite 
Valley, now beset by an average of 14,000 
visitors daify from June through August. 


OBERT ©. BINNEWIES is the latest 

park superintendent appointed to cope 

, with this human tide, A former vice 

president of the National Audubon 5o- 

ciety, he doesso with a slight conservationist 
tilt and-an easy, open smile. 

“We had to slow down the stampede, 
even cut some people off at the pass,” Bob 
said. “Our free shuttle buses have reduced 
the traffic jams, Our advance reservation 
system works. Even for campsites and per- 
mits to hike into the backcountry. Most peo- 
ple now realize they'd rather wail, to enjoy a 
quality experience, than fight fora campsite 
or have to line up at an overused toilet.” 

I knew what Bob was referring to. Not 
many vears ago, asone old hand put it tome, 
“So many campers arrived every nicht, lash- 
ing onto each other's tent poles in the dark- 
ness, that when somebody would strike his 
tent in the morning, the whole campground 
would fall down." 

“Our new plan at least holds the line,” 
Bob Binnewies continued. “We're reducing 
some Of the pressures and some of the com- 
mercialism. We're transferring some staff 
outside the park. The Curry Company is 
too. Between us, we've got 3,400 employees 
and dependents: Part of the overcrowding 
enemy Was us.” 

The Yosemite Park and Curry Company 
is today owned by a southern California en- 
tertainment and recreation conglomerate, 
MCA, Inc., and it holds the sole contract for 
allaccommodations and servicesinthe park. 

Even in John Muir's day there were cries 
against “money-changers in the temple.” 
Commercializers operated rival hotels and 
restaurants, even charged visitors to walk 
up their private trails, double if they rode 
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horses. Over the years the Curry family 


edged out competitors, ang for decacies the 
park's commerce thrived under the regime 
of “Mother Curry.” The monopoly was ac- 
tually encouraged by the Park Service, on 
the theory thal one was easier to deal with 
than many. It set a pattern for many parks. 

“We'll probably have private concession- 


aires for come,” Bob admits, 
“though someday, I haope, we'll graduate to 
a nonprofit system. The public, after all, 
owns the parks. - 

Meanwhile, he said, “Ed Hardy under- 
stands our objectives. E.d Hardy manages 
Curry today. Bob smiled: “We're finding 
compromises together.” 


Years to 


vi 


As Hardy himself told me the next day 
“Tf we don't try to be conservationists our- 
selves, if we ruin Yosemite, weil cut our 
own throats, But serving the public 1s com- 
plicated. Some people won't come, fear- 
ticularly older folks, unless it’s first class 
They'll pay $30 aday for a horse in the back 
country, plus $50 fora bed inatentand three 
tablecloth meals. Not everybody wants to 
stagger in under a 45-pound backpack. Not 
everybody 1s physically able to.” 

However they come, people add to the 
probiems. From Los Angeles to San Fran- 
cisco and beyond, Californians have turned 
Yosemite into a backyard playground 
On summer weekends they roar up here 
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bumper to bumper (too many of them with television or something. ‘They don't beheve 
bottles} loescape oppressive heatordepress- us, that accident or ceath i waiting at ever; 
x fog. Cir just the unmerciful tension of =o river or waterfall, omevery rock or chi 
their unrelenting cities; afew simply come ta Yosemite's Flacier-polished gTanite 
sitonthe banksofthe“Mercy"foranhourto erodes into coarse sand. It's like buckshot 
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It took three days to fin 
ble had done everything wrong 
vone. He'd left the marked trail. He'd at 
tempted a new and unestablished route up 
Half Dome, When he fell. u 
down a rock chute, and he was 
he hit bottom 
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For evervone it was sobering 





“That's awesome rock, and I’m coming 
back,” declored Robert Muchnichi, who, 
despite on injury suffered while climbing 
Half Dome, reflects the worldwide 
enthustosm of rock-climbers for the 
his partner set oul to try Hail Domes 


northwest foce, bewinning the clonb até 
ani, using headlamps. Halhaady Ep, d 
granite flake about four feet Oy elgrt 
ripped away and glanced off Muchnichi's 
foot, breaking a bone. For the next eight 


fours fe and fis pariter rappelled down, 


ii a A —a 18 » Ay oF “re 
dided by offer climbers. Here uci, 


prinite faces of Yosenitte. Muchnicktind 


resting on a ledee (above), signals 
thuinbs-up to a rescue helicopter. Racing 
a setting sun, he hobbles to the craft 
(right), followed by ranger Gary Colliver 
at right 

Climbers an_El Capitan are cheered on 
by waving friends and family (above 
left). “Dongerous a8 i loons, we lose 
mtore scramblers than climbers,’ 
ronger Bill Wendt reports of the 


amunteurs wie climb up on rocks and 


‘chief 


can't get down, or try shortcuts—aond 
slide into space. Yosemite recorded nine 


accidental deaths tn 1983, six from. falls. 
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many lives had been risked in the search 

The most difficult rescues are for the 
climbers, hurt or killed or marooned on ver- 
tical canyon walls. The most frequent are 
for the backpackers, with sprained or bro- 
ken ankles. Mike gives Ulustrated lectures 
on park accidents and urges people to re- 
spreict this wilderness. “You can park your 
car anywhere here and be in trouble in five 


minutes,” he sa ¥5 


HE PARACHUTISTS bother Biil and 

Mike the most. They jump, legally, 

from the tempting heights of Half Dome 

or El Capitan. They launch before 
dawn or after sunset, hoping to land unde 
tected; but too many hit the chft= going 
down or crash in the rocks al the bottom and 
then lie there, undetected, with broken 
bones or CconcuUSsSIONS. 


Fortunately for one of them, my photog- 
rapher colleague Jonathan Blair spotted a 
black parachute whooshing down out of the 
darkness from El Cap. Its daredevil owner, 
before climbing up, had used rolls of white 
toilet paper to mark out a safe landing site. 
In the darkness he missed his target, and 
began paying a heavy mortgage on a few 
moments of unlawful Hight. 

Crash-landing on a giant boulder, he 
suffered compound tractures and head in- 
junes. His U.S. Navy parachute, worth 
about 34,000, was seized. The ambulance 
ride of a hundred mil thundreds of dol- 
lars. The Annapolis graduate also under 
wenttwo hospital months of bone repairand 
therapy, and wound up with a short leg and 
washing out of naval flight training 

Retu rhing to Yosemite's federal court, he 
Was sentenced to a vear on probation and 
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gliding, ike parachuting, nt appropriate 
In a national park. But al 1 ist the Hang 
glider enthusiasts obey the rules; and so far 
their injuries have been minimal. Park rang- 
er Rich Romero, a hang-glider pilot himself, 
monitors who launches and when. 

“Rich won't let you go bar wind or 
weather,” ‘Fall Chief says. “Nor until he's 
checked your flying rec sna and Your &qg Up 
ment. As he walks you out there to take off 
he looks you right in the eye, making sure 
You re really ready, — 

“Sure, its athnil, ranger Pete Arming- 
ton admits. “So is cimbing. I'm a climber 
too. But finally you begin to wonder. I've 
helped carry down too many bodies.” 

Furthermore, he says, some climbers “are 

just not the greatest environmentalists. You 
should see the rarhage some af them leave 
up there on the mountain ledges. Kock- 
climbing is atracditional Yosemite sport, and 
Ll guess it always will be, but [ve got reserv: 
tions about tt.’ 

Almost every day in spring and fall, 
crowds gather like ants at the base of Ei Cap 





Pransfixed with admiration or shaking thei 








heads in disbelief, they scan that vast, spec- 
tacular wall through binoculars, searching 
for climbers almost too small for the naked 
eve, They are roping themselves up, spend- 
ing as many as five nights tied onto precart- 
ous ledges or, slung 
to the rock face half a mile in the air, 





in hammocks, anchored 


j}O TRY TO COMPREHEND their 
mystique, I read an entire antholocy, 
beautiful poetic phrases written by ma- 
cho men, commemorating intrepid Yo- 

SCMTrlite I thought, not one 
of them mentioned the word “fear.” Could 
climbers be tAat intrepid? 

Over the course of five days | checked 1 
apprehensively with Candy Tokheim in the 
FL ap Meadow (Candy and her three small 
children occupied an encampment of chairs 
around a picnic cooler and atelescope. [heir 
husband and father, Joel, was up there, 
climbing. His parents were in on the vizil 
too, and his mother, Lorraine, admitted to 
me, “I pray a lot cows here.” 

Joel did make the top, we all had a cele- 
bration dinner, an d afterward he answered 


climbs, Strangely, 


Crime follows the 
crowds, aru Fangers 
become police, recording 
18.000 violations with 


nearly 600 arrests a year 
Since this is federal land 
even a parking icmet 

| 


becomes o federal offense 
After a-ruchus spread to 
two cunipsites, ringers 
make an arrest (left) for 
disorderly conduct. Those 
who cannot post bail spend 
ad night ina 1 6-inmate 
foil, periding appearance 
(right) af the park's federal 
Tigre 6 GOUT. 
Park crime porailets—in 
number and kind—that of a 
California community of 
comparable size. Rangers 
working undercover for twa 
Years fece arth y nant d Bt) 
wrond-fury indictments for 
in th 


dru g dealing i aire 
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bis answers seemed more sincere and hul- 
man than the cool account? Pd read by some 
rom Yosemite s chimbn 

Well,” Joel thoughtfulls 
T clic it ind | just Had todoit, you know, | 
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| her | bance hit cnourcn nSlL Panes 
to support Candy and the kids for thre 
rears. In that time, [ figured, she could tind 
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> CLIVE EES attract crowds to bl Cam: 
tan, Yosemite crowds themselves at 


tract petty thieves and other criminals 


to the Ha;©rk. V1LOSI COMnTOon threes af 


the purses, wallets 


cameras, and radios left 
in hundreds of tents and cars 

Today's rangers supplement tracitiona 
training with police Skis and 
with radios tred to state und federal law 
enforcement COMpPUteEr networks They love 


and they want 


this Dark, Turthermore 


cen and not disturbed, by drunks or drucs 


a 


’ | 
or robbery, and they sometimes cram 


SRE. 
emite’s 16-prisoner jail beyond its capacit 
[ watcher rungers at work on horseback 
and rode at night withone of them ina patrol 
cer. Dan Horner and | started oulafter cin 

ner, under a full moon thatturned Yosemits 
Falls into luminous gossamer. The spray 
i glowing Sspectrum—a luna 


John Muir called it—hut that wis 


sonly moment of beaut 


divided int 
rainhaw 
our night 
Lan ticketed two speeders, then arrested 
a drunk driver: et midnight we checked 
out complaints at a Merced River brodge 


Lt tT Fr i ree iu re . 
ar bh Te LeG&HnAter: COnerate to rhirt with 


each other and with drigs and liquor Chmbing the trail toward (Clouds Kest, | 


rT aro, 4 ' ’ ;. ‘= " - - ; re 
Throughout the lang night he showed! lit met two backpackers from Culver City 

j ij I F 5 
tle mercy for ille@al campers w as he cauehi We hung our lood, even our toothpaste and 
} i Ly i | r J 1 Lr ji q Lit “a 1 J | a . 71 ca | . 
them sneaking into the park under cover al hewing gum, 20 feel high on a long 


darkness. Those be found sleeping on the branch,” Charley sai. “Buta bear brought 
rround or in cars. he made leave the park itall crashing down in the night: he cleaned 
The campgrounds were full us cut, even the toothpaste.” 

In Yosemite dark-pearded Judge Donald “And look atl this,” Laura said. ofhe 
W. Pitts confronts violators in ome of the showed me ive toil chewing-fum wrappers 


busiest federal magistrate’s courts in Cal each neatly opened, 25-1f with a fingernall 





fornia. Lin th clay} Spent Watts nine li ri al ANC C@mpty 


work, sevenof the 21 defendants arnved 1h Atew mules beyond | met another victim 
orange jail coveralls and bhandcultts; two ol “Ths bear stood watching while [ packed 
them: convicts with records of violence, my fool into asack and roped it far cutona 
Wiiiti ledg-jrons 2s Wi [| high branch. | fiewnerd no way could he Ay ad 
Phe word is getting around that even Yo it. But he climbed up, stretched way out 
semuite’s high country is no place to hide nated the rope with one paw, pulled it 


Backcountry ranger Susan Schulz told mi down, and ate everything neht in front of 
how she and her partner captured a rapist, me. Heunscrewed the peanut-butter jar and 
ted him into 2 sleeping bag tethered to a leaned it out with his tongue, better than if 
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down to jail at daybreak the lid back on. He didn’t 


Perhaps the most flagrant burclanes an “Noone sever been killed bere by a bear 

mmutted ty black bears. Yosemite layor might,  ranger-naturalist Jon Rinne 
has prassibly maw) of Them, man earmest|s told me. “Thowuch all reports indicate ine 
cedicated to camperound luever bears are twarte as big al nicht 
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“People sometimes ask what bears do all 
day in the high country, Mostly, Ithink they 
just sleep and dream about all the perspiring 
hackpackers plodding up the trails louded 
with prime steaks and ham, pancake mix 
and strawberry jam, nuts and raisins and 
chocolate bars. 

“When people and bears get to quarreling 
over the food, we try to determine who start- 
ed it. If it was the bear, we just tranquilize 
him and carry him off into the backcountry, 
But too many campers foolishly keep leav- 
ing food in their tents, against park regula- 
tions. Sometimes we'd like to ship them off 
to the backcountry—or wherever they come 
from.” 


TRERS are supposed to stay on the 
trails, but they too often don't. I saw 
dozens of their shortcuts on the switch- 

& backs; it means plants and flowers get 
crushed; it starts erosion, which leads to 
qullies and washouts, 

Ranger Ferdinand Castillo has a particu- 
lar problem with it, Hundreds of people stop 
every day at his 9,945-foot-high Tioga Pass 
entrance to the park, and this young-old 
Mexican American greets them with an in- 
fectious grin and gift of gab. He's done it 
for 3) years and has the coveted Yosemite 
Award for dedication to his job. 

“They'd niin this beautiful alpine mead- 
ow if I didn't keep ‘em on the paths,” Ferdi- 
nand told me. “You should see people walk 
night up infront of me, standing here in uni- 
form and right under this American flag, 
and start picking the flowers!" 

Ferdinand's checriul smile can also give 
way to fleeting shadows of hopelessness at 
some of the questions tourists ask: “Who 
plants the wildflowers?” “Which way to Old 
Faithful?” 

There's hope though, he told me. “People 
used to hack off branches of living trees for 
firewood or pine-bough mattresses. They 
don't do that any more.” Increasing con- 
sciousness about the environment 15 show- 
ing wp as new reverence by citizens for their 
national parks, Despite crowds and com- 
mercialism, much of Yosemite's glory is 
being maintained unimpaired. 

For three days | hiked the Tuolumne Riv- 
ers superb upper canyon. Its lower half, 
once perhaps as spectacular as Yosemite 


Fosemire—forever? 


Valley itself, was inundated to form the 
Hetch Hetchy Reservoir, to fill the taps of 
San Francisco, At least what I was witness- 
ing now hadn't been destroyed—the Tuol- 
umne dancing and plunging and foaming 
down this wild stairway of cascades and 
waterfalls, This wilderness valley was one 
of John Muir's passions; the decision to flood 
it nearly killed him. 

Down its remaining rocky reach a trail 
crew was building a handsome granite stair- 
case. Like dedicated hikers, the trail crew, 
too, had John Muir books in their tents or 
pucks: Most of them were youths enlisted in 
the California Conservation Corps, mod- 
éled on the U.S. Civilian Conservation 
Corps that worked on Yosemite trails here 
during the Depression of the 1940s. 

Around their campfire these young 
CCCers told me their motto was “hard 
work, low pay, miserable conditions.” They 
were proud of it, It was accurate, loo, except 
for the food heaped on our plates by a black- 
haired, 22-year-old Julin Child named 
Nadine Azevedo. She'd pracduated from 
splitting rocks to a higher calling, creating 
gourmet dinners, and this one now hushed 
everyone for half an hour of sacramental si- 
lence in this templed wilderness. 

The art of trail building owes a lot toa lit- 
tle guy named Jim Snyder, whose sideburns 
are partly a tribute to his patron saint, John 
Muir. For 20 years Jim has developed ma- 
sonry techniques that he first learned from 
studying the construction of ancient Greek 
and Roman temples. Trails, and Yosemite, 
are his religion. 

One day Jim and I climbed up miles of 
switchbacks to the top of Yosemite Falls. 
His crew was bringing this trail back from 
disaster. Four years before, thousands of 
tons of rock, loosened by earthquakes and 
water and ice, had collapsed off the canyon 
wall, wiping out the trail and leaving three 
people dead and seven in the hospital. 

“Lf it had happened in July instead of No- 
vember, the toll could have been a hun- 
dred," he said. To bring down hundreds of 
tons of still threatening granite, Jim had 
been lowered about a thousand feet dawn 
the Forbidden Wall toset dynamite charges. 

“Tt wasn't fun,” he admitted. “I'd like to 
have let the rangers do it, but they weren't 
trained in handling dynamite. So they led 
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“Walk away quietly in any direction and taste te freedom of the mountaineer.” 
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Hikers follow fol : 


the climbing and the trail crew handled the 
explosives. Between Us We Managed to pet 
the job done.’ 

As we walked up the switchbacks, Jim 
recited quotes to me from John Muir books 
in his pack. His avocation is reading (he's 
taught American history at three colleges 
and is working toward his Pa.D.). His pas- 
sionis this park, anc his hobby is finding the 
places where Muir stood or salacentury ago 
to write entries in his journa 

Holding onto a steel railing, we inched 
Ou Wei cow hf iG where WE uit defied death ti 
crawl to the Vertical lip.of Yosemite Falls. “I 
discovered a narrow shelf,” Muir had writ 
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“about three inches wide on the very 


Muir's advice descendine from Porker Pass, still anowbouns 


brink, just wide ¢nowen for a rest for one's 
heels Here | obtained a perfectly free 
view down into the heart of the snowy, 
chanting throng of comet-iike streamers 

the death song of Yosemite Creek, and 
its flight over the vast cliff.” 

That night we hiked in the moonlight to 
the exact spot, fim assured me, where Mui 
first saw Yosemite (reek. T held a flashlight 
while he react aloud from what Muir had 
written here: “1 see groups of dames rising 
above the wavelike ridges elacial in- 
sctiptions and sculptures, how marvelous 
they seem, how noble the studies they offer! 
tremble with excitement in the dawn of 
these glorious mountain sublimities, but | 





Norional Geographic, January 1985 
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uty LOSS after a record winter fail J rencherous dips 


early suvmrimner, a pewelation to many. of the 53,000 trek 


Can only gaze and wonder.’ 

The four CCCers with us there in the 
darkness were as touched as I by the sensi- 
uvily of the words and the way jim Snyder 
read them, We knew we were all learning 
about more than just trail building from t 
disciple of John Muir. 
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NNLE BARRETT is one of Jim's trail- 

lt was near the end of 

my stayin Yosemite when I watched her 

fitting stone into aswitchback stairway 

and listened to her summation of what this 
Darkmeanns to he 

“T stop work sometimes and look down: 


crew protégees 
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at 
cl 


the valley, and across at Sentinel Dome an 


fosennile—Porever: 


colled sun cups form in spring and 


E J 7 ei & = 
Rhine the buckoounbry that wear 


Glacier Point, and think how insignificant I 
am in inis wilderness, 

“But then I realize that I do have a place 
and a Significance in it. If people were not 
here, Would these mountains and waterfalls 
be really here? It is the experiencing of our 
world that truly makes reality, The philoso- 
phers tell us that.” 

Annie then sculptured another rock with 
her hammer, and | watched as she tenderl 
tapped it into the exact position for which 


site d designed it 





“So I'm helping to make the experience 
bath possible and real. After me others can 
come, toloveitas John Muirdid. And as Jim 


snyder does, And as! do.” ‘a 
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HE FRONT LINE of the fighting 
is less than a day's drive away, yet 
there is a heavy sense of well-being 
in this city of myth and legend. The 

breath of war—that grim rale of agony— 
walts here as something spent, like a sea 
wind too long upon the land. 

Now in its filth year, the conflict between 
Tran and Irag bas often been in the shadows 
of world events, although few, if any, such 
Lwo-combatant struggles have been so cost- 
ly, Iran's dead may number 500,000; Iraq's 
perhaps 70,000, The war is costing the latter 
country close to one billion dollars a month. 

Among other things it isa war of sacred 
law versus secular, a nasty kidney-blow 
fight in which child conscripts and outra- 
geous tactics, such as the use of poison gas, 
have been employed 

For all ofthat. .. 

Turn back to the summer past when 
Baghdad, the Iraqi capital, was frequently 
lashed by winds and desert sands. At such 
times it was possible to walk the streets and, 
blinded by the mustardy haze, let the mind's 
eve search out the trails of history and leg- 
end. But when the air cleared to exorcise the 
ghosts of Sindbad and Ali Baba, there was 
this to be seen; Baghdad rising on the shoul- 
ders of the great River Tigris with a brazen 
presence of peace and prosperity. 

As recently as 15 years ago Baghdad was 
natched with shantytowns. The sanitation 
facilities were antiquated, most of the roads 
unpaved. There was not a single first-class 
hotel in the city. Drained of its passions, 
Baghdad had only its name with which to 
evoke the sweetness of Arabian nights. 

Elsewhere in Irag, oi] was being drawn 
irom In-ground reserves of an estimated 100 
billion barrels. When the decision was made 
to rthabilitate Baghdad, costs were of minor 
concern. By 1980, the vear the war started, 





Financed by oil riches, the city ecules | 
a sence of prosperity that masks the exports of oil had reached 3.2 million barrels 
grim reality of war with Iran. aday, earning 25 billion dollars in that year 
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owyliy OF CALIPHS, Baghdad was 
founded in AD. 762 by Abu fafar 
ol: Monsur, who commanded 100,000 
workmen to build a round city. [t shortly 
outgrew its walls and by the tenth 
century was among the world’s largest 
metropolises, rife with riches qnd 
kriowledse. But o Mongol invasion. in 
i258 presaged decline and centuries of 
destruction. Today's Frag was created by 
the British after World War I from a 
remnant of the Ottoman Empire. The 
country holds oil reserves of same 100 
billion barrels, Although the Iraq-Dran 
war has halted exports through Syria 
and the Persian Gulf, constriction of 
proposed pipelines through Samedi 
Aratia, Jordan, and Turkey (right) 
ehowd help assure the flow of off abroad. 
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alone, Some of the world’s best architects 
and engineers were invited to Baghdad and 
commissioned to design and build a capital 
city worthy of a nation aspiring to leadership 
of the Arab world 

"The major development started nm 1979, 
and by L961 Baghdad was one huge coon- 
struction site,” said Husham al-Madl{ai, 
deputy mayor of the city, “We were working 
against a deadline. We wanted things to be 
ready for the meeting of the nonaligned na- 
tions scheduled to be held here in 1982. But 
the meeting was switched to another coun- 
try because of the war.” 

Although jilted, Baghdad still wore its 
wedding gown. Andsothe round walled city 
founded more than |,2{M) years azo by the 
Abbasid Cahph Abu jatar al-Mansur is te- 





rv hotels and block after block of modern 
apartment complexes, Honerecds of miles of 
new sewer and water lines have been laid in 
the ground, while above, a network of su- 
perhignways traces uround and through the 
city. There is a new airport. There are new 
government buildings. Twelve bridges now 
cross the [iris aiong 16 course through the 
center of Baghdad. 

Monuments of grand scale, rich and cryp- 
tically symbolic, have been erected in Bach- 
dad, along with many lesser works depicting 
some of the fanciful tales from Baghdad 
lore. On Sadun Street, for cexamople, a trafic 
circle carries asits centerpiece a huge bronze 
with a scene from “Ali Baba and the Forty 
Thieves” as its theme. For good or ill, de- 
pening on the artist, the street art is plenti- 
ful, and none more so than the omnipresent 
portrait of Saddam Hussein, President of 
Iraq. Mustached and toothy, he beams from 
billboards, from the walls, from storefronts, 
even, alas, from the faces of wristwatches 

You see few posters on the streets exhort 
ing the citizenry to greater wartime efforts 
Iraqis in Baghdad are reluctant to speak of 
the war. Thev seem to have shut it out of 
their minds and certainly out of their city: 
Outside observers are taken tothe front ina 
bus, thereto walk througha trench, eat with 
the troops; and be briefed on the terrible fate 
awaiting lranian forces massed on the bor- 
der should they decide to launch an offen- 
sive. Lt is all programmed and carefully 
timed, not unlike a pit stop at Daytona 
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And when the bus leaves for the return to 
Baghdad, the war is left behind, barred 
from the city bya wall of insouciance 


HE NEW FACE of Baghdad has 

gone largely unnoticed by the outside 

. world because access to lrag by for- 
eign journalists is tightly controlled, Ane 
most who come are here to cover the war 
Also, unlike Cairo, this is not a city with a 








As time goes by, Saddam Hussein's rule 
by personality seems to grow, enlarged by 
the conflict with fran. His nightlh TV 
appearances often feature visits to the 
front. President since 1979 and leader of 
the ruling Arad Booth Socialist Party, 
Saddam pushes a mix of socialism 

and Arab nationatism 






















Fifteen minutes 
at the front 


SWELTERED in the heat of Baghdad; 

it must have been at feast 110°F on that 
summer day last-year. J was squeezed into 
a bus with 60 other jownalists, We fust 








sat. And sat 

Finally, after three mowrs of waiting, we 
Lett for Basra on the southern front, The 
spokesman from the Ministry of 
Information had said we would travel to 
the best places for picture coverage and 
could photograph everything. But not 
quite yet. We weren't allowed to 
photograph anything from the bus, “iNo 
nictures. No pictures,” they tept saying 

Eight hours later we arrived at Basra, 
Although we could walk around towm, 
pictures were forbidden, The next day we 
drove by gun emplacements and barbed 
wire to the trenches, where things were 
quiet. | poised my camera to photograph a 
enidier-stonding in a trench, ond he scid, 
"No pictures.” I turmed and saw aly crew 
filming another group, so [ photographed 
it. Dressed in crisp new uniforms (top 
left), the soldiers stood around doing 
nothing, laughing at the foreten 
photographers. After shooting afew 
frames, we were told to leave, J hod spent 
aday and a halfin a hot, dusty bus ta 
cover 15 minutes of a non-event. We 
couldn't phetograph any funeé or tanks— 
just one trench 

Earlier I had visited 4owrea Park in 
Baghdad (left, middle), where the 
sovermument exhibits captured /ranien 
tanks, L!. S.-made and sold to [ran when 
tie Sih Wis Unt power. 

The government also arranged a. tour or 
a POW camp oat Ramat, 70 miles west of 
Borhdad. It's a showplace, obviously. We 
went to the kitchen fi) watch meal 
preparation. The prisoners ployed football 
for usa. These fellows (Left) mane you How 
erect they are treated and how evil 
Ayatallah Rhoeint is. [f seems a 
practiced pontine 
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character that invites attention, orembraces 
visitors with warmth. In truth, Baghdad isa 
city with great age but little soul. 

It may be that too much of its historic 
fabric has been shredded by all the new 
construction. Thsan Fethi, a professor of 
architecture at the University of Baghdad, is 
working to save what is left, 

Fethi began his campaign 15 vears ago to 
preserve some of the old traditional houses 
of Baghdad. He was raised in such a dwell- 
ing, and he remembers it as a cool and pleas- 
ant private world, 

“Each house was built around a court- 
yard,” Fethi said. “It was inward-looking, 
sealed off from the street on the ground floor 
except for a single door. It was cool and 
Shaded, with pipes on the roof to. trap the 
breezes and circulate them all the way down 
to the cellar. Now the houses look outward, 
have big windows, and therefore heat. The 
privacy is gone, so they build high fences. 
That's twisted logic, in: my opinion." 

It was the custom to sleep on the rool of 
the house on summer nights and to retreat to 
the cellar for the afternoon nap, “Even ina 
humble house the cellar was rather elabo- 
rate,” Fethi said as we walked through Bab 
al-Shaykh, an old district of the city he had 
gotten designated as a preservation area. 
“A= you can see, the houses are works of 
art.” Almost all had overhanging balconies 
and oricl windows with closely woven 
screens of curved wood (mazhrabryal) to al- 
low viewing out on to the street but not in, 

Now there were craftsmen from India-re- 
storing the houses—replacing the rotted 
timbers, painting over old, good stains of 
family life. 

What cannot be brought back ts the cove- 
nant of the neighborhood. That is gone for- 
ever, The neighborhood coffechouse, where 
the men gathered to smoke and play domi- 
noes and dared to host seditious thoughts— 
that is cone. They go now to the community 
swimming pool. Wash once unfurled to the 
wind i now toasted drv in machines, andl 
there is talk. in Baghdad of static cling. 

“The change in life-styles is of great con- 
cern to us,” said Deputy Mayor al-Madfal. 
“There aresocial problemsinvolved, but the 
factis that the people need more and better 
housing, more paved streets, better water 
supplies, and soon. There is the danger that 
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Baghdad will lose its character, but we-are 
taking measures tocombat that. Thatiswhy 
we have preservation areas and why we in- 
sist that our history, our heritage, be reflect- 
ed in much of the architecture.” 

Soitis that onc of the new hotels has an ex- 
terior resemblance to the Hanging Gardens 
of Rabvion. 


the Baghdad that was the richest city in 
_allthe world, the Baghdad with Mongols 
at the gates and caliphsin their harems. The 
old suq is still there, spilling out of a laby- 
rinth of arcades and narrow streets, A great 
din anses from the place in the market where 
copperamiths beat out designs on the metal, 
andin another section there are bins filled to 
overflowing with spices and herbs. There is 
frankincense, and kohl with which to dark- 
en the eyelids. And there ts saffron, bright 
orange and pungent. 

Elsewhere in the suq there is an old man 
who has for sale a pocketwatch with the 
word “Constantinople” on the face, a legacy 
from the Ottoman occupation of Baghdad. 
He winds 1t with.a kev, and the tick is soft 
but strong, like rain falling on a lake: 

“How much?” Task. 

“Many dinars.” he replies. 

“How thany?” 

“One hundred twenty-five [$400)," 

“That's a lot of dinars,” 

“T told you.” 

The suq will survive the severe modern- 
ization of Baghdad, as will the 13th-century 
Mustansiriya School, a seat of learning of 
wide renown during the time of Abbasid 
rule. Erected! in the same era and still stand- 
ing is the Abbasid Palace, The Khan Mur- 
jan, a building of architectural distinction 
and significance, was built a century later. 
Designed for use as.an inn anda place where 
traveling merchants could stable their hors- 
es, the Khan Murjan has acentral hail more 
than 45 feet high (page 108). There are cren- 
ellated arches of brick, and perforated win- 
dows through which sunlight filters. 

The Khan Murjan now functions as a res- 
taurant, and, as restaurants goin Baghdad, 
one of some merit. For nearly 700 years the 
building was in disrepair, with water stand- 
ing waist-high in the hall (flooding of the 
Tigris and heavy seepage from the high 
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when iraq mvaded [ran, pits ideologies and territorial cloinis of secularist 

[ray against [ron’s religious-fundamentalist government. It has claimed the 
fives of an estimated 70,000 fragis and 500,000 Iranians and wreaked havoc 
with the economies of both countries: Despite funding from other Arab nations, 


the wor drains nearly one billion dollars a month from [rag's treasury 
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Frouncdwater table 





aghdad before 
the construction of canals and other control 
devices), but now the floor is drv and ctov- 
i with handsome carpets. 

It gets on toward midnicht before Suad 
Abdallah appears on the stage of the Khan 
Murjan, and when she does, the somber 
mien of the [raqis at dinner takes fire. She is 

singer—no, more thanthat: shetsanenter 
tainer whose empathy with 


nn 


Crtt 


the auclience is 


fit | 


Wew York on the Tieris, 
Baghdad and tts building 
boom heave abtracted top-rafe 
architects from burope and 
ine United States, who nave 
reshoped the skyline. New 
construction includes (right, 
clockwise) the Oaifo Street 
Housing Project, a 
conmumiunity of nearly 2,000 
high-priced units; the 312- 
room ishtar Sheraton Hotel, 
one of five Gecury 
in the post five years; and 
Housing Project Number 10, 
one OF several new 
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developments that will 
roy ide dow-rernt irvine fd ce 
Baghdad's development 
plon herors the past and 
allows for renewal of some of 
the city's centuries-old homes. 
With government backing, 
nwo preservation zones hawe 
been identifiel ard several 
hundred houses restored to 
their former splerda 
Fiectrical engineer Ghadoan 
Mahuk (left, at right, 
discusses plans with a 
colleoeve -in front of a. project 
on Abu Nowas Street. [rag 
MICeTL, cone the most 
progressive in the Arab world 
constitute 25 percent of the 
country's work force and ure 
guaranteed equality under 
Barth Forty doctrine 


wo immediate and complete as to scl emo- 
lions stampeding like gazelles on es plam. 

As she men leave their tables and 
come onto the stage to shower money Over 
her head. Children bring her flowers, and 
the great soaring fall oi the Khan Muryan 1s 
as it might have been 600 years ago, when 
travelers {rom Damascus and Persia and 
other parts of the world sal here and rejoiced 
in the jeweled delights of fold Baghelacd 


F 
Snes, 


National Creographic, January [98 








=a 





a i ee St 





a 





HERE ARE OTHER reminders— 
subtle, to be sure—that this is, after 
all, Baghdad and not Milwaukee. It is 
not unusual for workers to uncover ancient 
and valuable artifacts while excavating for 
one of the many new buildings 

“We find almost everything, every- 
where, said Muayad Said Damerti, 
presidentof the State Organization of Antiq- 
uities. “In Baghdad and throughout rag 
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there are now about 10,000 archaéolorical 
sites. The digs here have been going on for 
more thanacentury, and they will continue, 
no doubt, for many centuries to. come.” 
Evenasl was speaking with Dr. Damerji, 
Lhere Was news of a tind on the outskirts of 
Baghdad, on the banks of the Tigris. Itwasa 
three-foot bronze statue of Hercules leaning 
on a stick draped with the skin of a lion. On 
the legs of the figure were writings in Greek 


| 


and Aramaic, revealing new information on 
the kings of that period, the second century 
nC. The find also drew attention to the 
claim by Some [rac archaeologists thal Her- 
cules is but another name for Nergal,.a god 
worshipped in ancient lraq. 

Well, of course, this land of the tworivers 
ithe other ts the Euphrates) has more to offer 
to the dingraming of civilization than mere 
speculation on the true identity of Hercules 
lrag—ancient Mesopotamia—is where 
much of it began, including, in ane interpre 
tation of the Bible, the Garden of Eden. The 
first writing came from here, and so cid the 
first cocle of law, Sumerians, Akkadcians, 
Babylonians, Assyrians—all built their civi- 
izations in this land 

Nowhere is this all chronicled so well asin 
the [rag Museum, in Baghiac 

“With 25 galleries, it 1s the largest muse 
um in the Middle East,” Bahija Khalil Is- 
mail, the director (page 102), said. “Our 
exhibits cover a ome Span from. 100,00) 
years ago well into the islamic period.” Dr. 
Ismail, an expert on cuneiform writing, is 
the first woman to hold the position of 
director of the museum. 

A pebble trom a 10,000-year-old stratum 
rests in a glass case, [t has 12 deep scratches 
on it, An ancient calendar? Quite possibly 
And seals used by the Sumerians 5,000 years 











ago to legalize documents are there, along 


with a relief from the ninth century &.c. 
showing, for the first time as far as is known, 
the ritual of two persons shaking hands 

Some of the objects in the Iraq Museum 
are reproductions, and thal is a matter of 
concern to many here. The originals were re 
moved by canqguering powers and forergn 
archarologists in accordance with then 
prevailing laws. [he Ishtar Gate ts in Last 
Herlin, and the shaft of black basalt in- 
scribed with Hammurapi's code of law is in 
the Louvre, having first been taken to Lran 
as war booty in the 12th century 6.c. Other 
pieces are in the British Museum and in the 
University of Pennsylvania museum 

“Our treasures were delivered to Europe, 
but we are trying to bring them back,” Dr 
Damerji, the antiquities chief, toll me 
*The French have returned certain frag- 
ments.of the Code of Hammurapi—about 59 
but they continue to keep the 
main shaft, The British Museum has alaree 
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Assyrian slab, and while huneclrecs of clay 
tablets with cuneiform writings have come 
back from the United States, other pieces re- 
main there. The British Museum has sent 
nothing. It is along, very long process.” 
And what would Hammurapi have said 
about such dubious conduct? Not one for 
coddling wrongdoers, the sixth king of the 
First Lynasty of Babylon (he reigned 1792 
1750 8.c, issueda stern code aflaws, not the 
earliest legislation to come outof Mesopota- 
min but certainly the most famous, His code 
covered a wide range of evils, meluding 
theft. This, forexample: “lf afire has broken 
oulina man's house and aman who has gone 
ta extinguish it has coveted an article of the 
owner of the house and takes the article of 
1ouse, that man shall be 
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the owner of the 
cast into that fire 
SO1b1is Written, in cunéilorm script, on the 
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Children of the party, youngsters 
belonging to the Vonguards (right), a 
group founited by the Baath Party, (ister 
60 girl recites patriotic verse. Dw 
comoufiage pattern. on ther sotigues 
depicts silhouettes of the Arab world 
Young iris ot uniform (above) 


participate ined trojpic-safely program, 
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menial jobs vacated by Iraqis called to mill- 
tary service. 1 would cross the Tigris on the 
Jumbhurtyah Bridge, where the river 1s more 
than halfway along its 1,200-mile journey 
from Rurcistan to its meeting with the Eu- 
phrates before both enter the Persian Gulf as 
the Shatt al Arab. 

The need to restore the important role 
once played by the riverin the life of the city 
has been stressed by city officials and others 
e for the rebuilding of Baghdad 
Meanwhile, the Tigris flows on, not boister- 
ous as it once was but, rather, calm andl sil- 
very, & blessing to this desert land 
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AAHRIR SOUARE stands at the end 
of the bridve on the left bank of the 
river. [tis the heart of Raghelad, from 
which radiate some of the main streets of the 
city. There is Rashid Street, with arcacded 
Sdewalks, and Sacun Street, wide and bak- 
ing under the 120-cdegree heat of the noon- 
day sun, Vendors of ice water do a brisk 
business On Sacun Street. 

Red double-deck buses made in Britain 
sway down the streets. Life in Baghdad is 
too rigid te call down the chaos found in oth 
er large cities of the Middle East; here, all the 
passenpers ride inside the buses. 

Saddam Hussein's picture hangs in the 
window of a bookshop. This time he ts 
shown wearing a kaffiyeh, the Arab head 
cloth, and he holds a cigar. There are few 
publications nm English for sale in the shop, 
other than a student's crib book for Thomas 
Hardy s classic Side the Obscure and aman- 
ual for increasing farm production with the 
use of fertilizers. There are no meetin publi 
cations such 45 news Magazine 

[metaman during my w lke an Erlish- 
cputaking guide al the Baghdad Museum, 
who told me that once there were mellow 
streets in Baghdad, streets where old wom- 
en could be found sitting by large pots of 
beans boiling in water, selling the right to 
dip bread in the tasty guid. There were 





Blotting out the sun, frequent summey 
dust storms shroud the pool of the Al 
Mansour Melia Hotel (tap), | regis a 
Moy coin before moving on. At the 
close of a clear day (Left, the Tigris is 


revediod with hwo ofits 12 city bia ti 


A limited selection [eaves shelves nearly 
bore (right) ino new mall, some iniports 
curtailed by the war. Small-scale trad 
rocks on Rashid Street, where a vendor 
hows a rug portrait of Blyis (below) 
During Baghdad's heyday 1,200 yeurs 
120, trade owas the city's weaoith, and 
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barbers, he recalled, who setup shop on the 
sidewalks. not only te cut hair, but to treat 
boils as well. And there were times of cele- 
bration on the streets; when, lor cxampie, 
banners were strung and music played to 
mark the circumcision of a young boy. 
Occupying Ottoman forces showed little 
concern for the wellare of Baghdad, he said, 
and the British who moved in after defeat 
ing the Turks in World War I were equalh 
errant. When they left in 1932 after mstall- 
ing a monarchy, Baghdad was a shamb 





Once I heard the skirl of a bagpipe band 
performing ata ceremony in Baghdad, and 
that, along with the doubie-deck buses, is 
about all the debris of British stewardship 
still afloat in this city of nearly four million 

There are discos in the new hotels, and 


there are other nightclubs where stripteasers 
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pertorm. Liquor is legally available. [here 


are gambling casinos. The vices are not 
practiced flagrantly here, but they do taunt 
the fundamentalist sensibilities of Ayatollal 
Ruhollah Khomeini in iran. Probably even 
more sinful in his eyes are the rights 
accorded women in [rag 

Women in Baghdad dress fashionably 
Chey attend universities and hold some of 
the highest offices in the land. There are 
women engineers here, and women pilots, 
lictors, architects, and lawvers. Overall 
nationally, women now account lor 25 per 
cent of the work force. [tis official doctrine 
of the Baath Party that women have full 
equality with men. On the other side is Iran, 
lipstick 15 removed 
[rom Women De wl Swipe of COLON Ln wiht ni a 


razor blade 15 imbedded, 
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PORTRAIT OF POWER, 
a life-size bronze head 
is thought to represent 
to unite the northern 


about 2350 to 2150 B.C. 


Treasures from 
Iraq's past 


1HE “AWE OF THE GRANDIOSE, 

in British sculptor Henry Moore's 
admiring phrase, radiates from artifacts 
of Mesopotamian empires that dominated 
the land known today as Irag. A human- 
headed winged bull with five legs (below) 
guarded the gate to the palace of Sargon IT 
at Khorsabad. Behind it, a bearded genie 
carries a ritual cup and purifier. The 
palace, encircled by 26-foot-thick walls, 
covered 25 acres. An tvory head, called 
the “Mona Lisa of Nimrud” (below right), 
was found preserved in sludge at the bottom 
of a well in the palace of Ashurnasirpal IT. 





A lyre (right), unearthed in the Royal } iW l (hat le 
Tombs of Ur, boasts a bull's head of gold and i 
dates from about 2500 B.c. 
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evoked by a gown based on Assyrian 


Fashion House for a govermment- 





FIT FOR A QUEEN, 4,500-year-old jewelry from 
the Royal Tombs of Ur (left, top) is the pride 


of Irag Museum director Bahija Khalil 


Ismail. Such treasures also influence modern 
jewelry (left) seen at a Boghdod fashion show. 


Plans call for nearly 2,000 housing units on 
Haifa Street, along with schools, nurseries, 
shopping centers, clinics, parks, and enter- 
Lainment centers. Contractors from many 
nations are participating in the work. 

“The development is now nearing com- 
pletion,” Deputy Mayor al-Madfai said, 
“and we hope that immediately after the war 
we can continue to build projects similar to 
Haifa Street throughout the city.” 

With the financial drain of the war (Iraq, 
it is believed, nearly exhausted its reserves 
of more than 30 billion dollars inthe first two 
years of fighting) much of the development 
slowed, However, Saudi Arabia and AKu- 
wait haveinjected massive doses of aid, And 
[raqi oil exports, once down to 600,000 bar- 
rels a day, now flow by pipeline and truck 
through Turkey at the rate of a million bar- 
réls o day. The outlook for new develop- 
ments in Baghtlad seems promising, 

Already completed 1s Saddam City, a 
sprawling development in the northern 
reaches of Baghdad. A million people live 
there on a-site where once stood a muddy 
camp for squatters. President Hussein or- 
dered the shantytown razed anda new city 
built in its place, 

Many. if not most, of the residents of Sad- 
dam City are from rural Irag, and they 
brought with therm the life-stvles of the vil- 
lage. ‘There are goats in the yards, and there 
are women swathed in black, and men hun- 
kered down on the sidewalks. The houses 
are small and adobe colored, and the smells 
coming from them are of leafy vegetables 
aboil. And there are marigolds growing 
along the property lines where neighbors 
meet for their summits of gossip. 


have boarded a bus there, not knowing 

| where itis going or what route it will take 
to get there: Lam eating from a bag of pista- 
chio nuts, but most-of the shells are sealed 
tight, the meats locked up like jewels in a 
vault. Sensing my frustration, my seat com- 
panion, a main who resembles Pancho Villa, 
looks around and then leans close to whis- 
per. “Iran has better nuts," he says. 

The bus goes to the center of the city over 
roads knotted in interchanges of two and 
three levels, high-speed roads of many 
lanes, one of the best svstems of urban roads 


|: IS MORNING in Saddam City, and I 


The New Fuce of Baghidid 


to be found in the Middle East and mast 
of Europe. Indeed, a motorist here might 
imagine himself in Germany but for such 
highway signs as “Babylon, 100 kilome- 
ters.” Sometime after the war ends, a 
subway, now in the advanced stages of plan- 
ning, will be opened. 

Later that day I came to a place called 
Thulatha Market, one of the five Western- 
stvle shopping centers in Baghdad. Thu- 
latha méans Tuesday in Arabic, and in 
ancient Baghdad the market held on that 
day was the busiest of all, Opened in 1983, 
or, inthe words of the market director, “dur- 
ing the era of our struggling leader, His Ex- 
cellency Saddam Hussein,” the state-run 
Thulatha Market of today is housed in five 
large and modern buildings. 

“We get a minimum of 30,000 shoppers 
here each day,” the director, Adel Abud Ab- 
bas, said, “Wesell food, clothes, apphances, 
everything. We provide for the young and 
for the old one.” 

On that day there was a big run on seven- 
piece cookware sets from Korea. In the food 
section a Danish-made item called chicken 
sausage was selling well, Sporting goods 
was pushing, of all things, the discus, There 
were some indications of wartime shortages, 
but most shelves were well stocked. 

There are no typewriters for sale in the 
Thulatha Market. Special permission is re- 
quired for an Iraqi to purchase one, for a 
typewriter might be used to produce revalu- 
tionary tracts. Saddam Hussein used one 
himself for that purpose. 

There is heavy security in the market. 
Customers must submit to a search before 
entering. Additional controls are in force 
elsewhere in the city to prevent trouble by 
Tranian terrorists, As a precaution against 
car bombs, taxicabs and private automeo- 
biles are not allowed to approach the en- 
tranceways of government buildings or 
major hotels. At the new Ishtar Sheraton 
(page 91), arriving guests: and their luggage 
are left.on the street, no closer than 50 yards 
from the reception desk. 

But like almost everything else in Bagh- 
dad, there is no feeling of wartime urgency 
in the seciirity measures. Even the printed 
instructions in the rooms of the Sheraton, 
advising guests where to proceed in case of 
an air raid, come 35 an afterthought to 
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Paxsing from the realm of the sacred to the world of the profane, a girl and her 
eramdmother emerge from al-Kozimayn Mosque, one of the most important shrines 
in the Islamic world (left). Gold-capped domes rise above the courtvdrd (above). 
Completed tn J534, the present mosque was built at the site of the tormbs of Musa 
al-Rozim and his grondson, Muhammad al-fawed, bwo of twelve imams believed, 
mocording to Shute tenets, to be descendants of the Prophet 


Pine ern Face of Bap haha 


greetings fromthe managerandanoticethat Architects Collaborative Inc., a group 
the coffee shop is open 24 hours a day formed in 1946 by famed architect Walter 


Completedin 1982 ata total cost of 80 mal 


(zropius, In addition to the Sheraton, TAC 


lion dollar c, the Sheraton mses indownlown a= the Boston-based Froup is known, has 


Baghdal as a /1-story centerpiece for the been COMMss10ned todesizn a manyo! devel- 


city’s new look. There are fine views ol the opment project along Khulala Street, a cen- 

Tigris from many of the 312 rooms, and bal tral artery in downtown Baghdad, and the 
conies and terraces banked with plants wpectacular new University of baghdad, 

Though contemporary in design, il 51 ll re+ [t is estimated that the university project 

will cost 1.5 billion dollars, The 660-acre 

Qf all the fortign firms participating in campus is bordered on three sides by the L1- 


the resurrection of Baghdad from its pit of gris. Thereare to be 273 buldings erected on 
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striking dome-like structure resting on three 
points. When completed, it will stanel not 
only as a house for the faithful, but also. asa 
symbol of the architectural boldness now 
rampant in the city, 

Peter W. Morton, a partner in TAC, has 
1dad many times to oversee his 
hrm s projects in the city. “The Iraqis had 
the vision to bring in the best architectural 
braims in th told me. “At the 
they set verv high standards.” 
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Architects must adhere to certain tra- 


when designing a 


ditions Huilcine tor 





in bag 


Bachdad. “The fara system, for example, 
must be mamtained,” Morton said. “In the 
Middle East there is always @ guy who 
serves coffee tn the offices. He is the farash. 
Heisavery old and very important tradition 
In Baghdad, and 50 we must include a place 
tor him in the plans—a place where he can 
cook as well as sit and wait for the buzzer.” 

SPITE effect of 
Baathist Socialism on the social and 
economic life of lrag, there remains 
dada neighborhood of elite status, It 
is culled Mansur. There are villas there, 
ancl, truthfully, Volvo station warons in the 
streets. It is said that there are families in 
Baghdad who continue to have substantial 
hnancial holdings, but wealth is a relative 
thing in me ity WW here the police patrol in fvler- 
cedes and where acupof coffee and an order 
of toast ina hotel coffee shop costs $12, Stull, 
in blansur, the sense of wealth is present 


the equalizine 





Mohammed Ghani (page 99) lives in Man 
sur, but his wealth is in talent, Heisasculp 
tor, being responsible for much of the best of 
the street art in Baghdad 

“Lam a Barhcician, and [fee] the giory,” 
(phan said. He is a warm, short man with 
thick tufts of hair on the sides of his head 
“NMiy goal is to gtve honor with my work to 
this city that gave so much tothe world.” 

Niost of Ghani's works have themes taken 








from the mythology of Mesopotamia. One 
large bronze, forexample, depicts the genie 
emerging from Aladdin's lamp. Another fs 
of Sindbarl on & raft: tt is to be anchored in 
the Tigris: Others draw from tales of life-in 
Sumer and babylon and Ur, such as the one 
where an eagle takes a man on its back 
to visit the gods, “There is nothing in refer- 
ence to flight older than this bit of Sume- 
rian mythology,” Ghani said 
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Psychologist Froncine G. Patterson first 
Introduced NATIONAL GEOGRAPHIC 
redders to oko ond Michael in the 
October 1979 issue. Thetr education and 
core. are now provided through grants and 
contributions from members of the (roritla 
Foundation, established by Patterson, 
Ronald H, Cohn, anal Rarbaroa F. Hiller in 
1676. Dhe foundation aiso plons to apply 
its research te teaching humans disabled in 
communication and to preserving the 
crilangered goriiia in the wild. For 
information write Gorilla Foundation, 


Po), Box 620-5390, Woodside, CA $4062. 





JAMAICA 


Hard Times, High Hopes 


By CHARLES E, COBB, JR. 
Photographs by DAVID BURNETT 
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While tourists have returned to bask in Montego 
Bay’s translucent waters, elsewhere on this fabled 
island murmurings of discontent are heard. 
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OTHER MYRTLE THOMAS 
symbolizes the Jamaical cameto 
love most 

It was early morning—3 a.m 








at the small rural homestead near 
Point Hill where she lives with her husband, 
Elusu. I was gent 
by 3:30 | had gulped down a cup of tea and 





vy roused from bed. and 


was outside in the chilly morning, walking 
beside a donkey that insisted on going the 
wrong way until Mother Myrtle’s daughter 
rave ila whack With a piece of wood 

Che Spanish Town market ts a two-hour 
bus nde trom the farm. But catching the bus 
required an hour-and-a-half's walk down to 
the main road. So, while night’s dark still 
enveloped everything and much of Jamaica 
Was sleeping, market women like Mother 
Myrtie had alreacly loaded up their pro 
duce—chocho (a roundish, nubby squash- 
like vegetable), yams, turnips, pumpkins, 
carrots, and corn-—for the trek to the road 

i wondered at the small amount of pro 
duce, and Mother Myrtle explained that un: 
usually heavy rains had damaged much of 
the crops planted on the terraced hillsides. 
"Life isn't éasy here," she said 

“Nol easy hard.” These words came 
up often. The previous day | had sageed 
wearily in front of Mother Myrtle’s home af 
ter a five-mile walk to get there. One of het 
eons offered a stalk of sugarcane. | took it, 
eagerly sucking outits reviving juice, Moth- 
er Myrtle smiled knowingly and said, “Hard 
here.” But when I suggested that life might 
be better in the city, she responded, “We've 
been here from my grandmother upto now." 

I thought of Anancy. In Tamaica the spi 
der—Anancy—is a folk hero, like Brer Rab- 
bitin the American South, Anancy grapples 
with a harsh world by exercising a sharp in- 

















telligence, a quick wit, and a determined, 
cevious, even cruel self-interest. Anancvisa 
Survivor 

(ince, hanging from @ rafter, trapped by 
Brother Death waiting below, Anancy told 
him: “Bro'er f‘Continweid on page 123) 
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Cool waters refresh a visitor at Dunn's 
River Falls, which cascades over sinne 

ledges onto the beach near Ocho Rios 
Thousands of sightseers climb the 600 


— | f ro ‘ ‘i 
fot Tign flis each. year. 
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RELIGION: Protestant, Roman Catholic, 
LITERACY: Fo 
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f , ABE Ar 10,99) so Kim (4.244 

2,288, 000. CAPTTAL: 
Kingston, pop. 578,000 

Rastafarian. LANGUAGE: English, Crenle 
". LIFE EXPECTANCY: 7 | 

yours. ECONOMY: [Industries 

lumina, tourism, manufactured goods 

marijuana fomofficial) 

INCOME: 31,400 
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hananas, colfee, 


TER CAPITA 


OME BACK TO JAMAICA,” the 
SOUR Urpes tourists, whose visits 
to the island of lush mountains, 
rushing rivers, and golden beaches 
declined after the political violence of 
the 1976 and 1980 election campaigns 
Now they are coming back, 780,000 in 
1983, on estimoted &50,000 in 1984, 
Lavine behind more than 400 million 
dollors of euch resort areas os Ccho 
Rios (left), Montego Bev, and Negril 
In the process, income from tourism 
ds become tie country's second 
lading source of foreien currency 
Bult ina country beleaguered by 
massive fone debt and dwindting 
demi for boxite, its chief export, 
hut gOWerTiMent seers to diversify its 
nreniucts: 
In addition fo bolstering such 
traditional ¢ 
Gnd cocoa, an ambitivus program 


exports de ruins, coffee, 


colled Agro 21 fs stimulating the 
production of new conmumodities: winter 
vegetable 5 flow eTS, honey : sAronip, ord 
freshwater fis, 
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when the British captured it. [1s ties to 
Latin America were never broken, howev- 
er:in 1815, Stmén Bolivar, El Libertador, to 
whom at least five Latin American republics 
owe their independence, took re fuge there 
and wrote “La Carta de jamaica,” one oi his 
Impassioned letbers urging revoiution 

Bolivar wrote his letter while living in a 
house ina now dilapidated but once elegant 
section of Kingston, Jamaica'scapital. Even 
loday his words seem to touch a truth about 
Jamaicans: “A people that loves freedom 
Will in the end be free.’ 


(O55, 


INCE achieving complete independence 
in 1962, Jamaicans have been free, still 
love freedom , and are 
quick to say so. [did not meet many |a 
maicans who did not hold strong opinions. | 


told Carey Robinson, who worked on cul- 


want more of } 


tural issues in the prime minister's office, 
that it seemed at least half Jamaica's prot 
lem was that with two million people there 





are two million political parties. He laughed 
anc said, “A sheeplike quality is what | 
would be very afraid of 

Inevitably opinions clash, and nowhere 
more sharply than in Jamaica’s politics. I 
first arrived on the island about a year alter 
the 1980 ele The then new govern- 
mentof Prime Minister Edward P. Gr. Seaga 
and his conservative Jamaica Labour Party 
(JLP) won that race by campaigning on a 
political slogan I saw and heard often: De- 
liverance. For eight vears before that, the 
government of Michael N. Manleys Peo- 
ole’s National Party (PNP) had attempted a 
“democratic socialist” program of economic 
and social reform, without Much success 

‘sone wom in the West KAimeston chet 
to of Trench Town rec allec, “Even chicken 
backs pina aluxury.” jamaica was on the 
edge of bankruptcy, foreign exchange van- 
ishect, inflation stood at nearly 30 percent 
“Lhe survival Jamaica was at stake,” 
Prime Minister Seaga told me 


Coons 


Fame needs no address 
letter from the Jvery Comat 
odidressed simply to “/tmmy 
CU, Musicien en République 
eoched the 
well-Pnowhn reece singer in 
Rineston in five days (left). 


Hevror, the soulful and 


de lo famaigue,”: 


syncopated mic of calypso anu 
jJometcan folklore, began tn 
lamaoica in the |] 960s because 
as CUOff saves, “We needed a 
Woy [0 express ourselves,’ 
Another regeae singer, Dennis 
Broven (right), demonstrates 





the point at a Kingston 
cormcert 

“AMer.loan. music is about 
Firls and cores; our reggae is 
COOL Triwtnond donee ii 
CLF, whose lyrics are inspired 
py the Rost dforian Fé lig Lore 

‘Rastafari means 

nature, fo see the 
Creator in the wind and the 


to live in 
Ne Sys, 


sea did the storm Other 


ree LeoTus i pointed [oT he sty, 


ond wile we were sistas et 
, they dug up all the 


pold ancl diamonds ani wer 


the sley 


cwidy with them,” 


Qe 5 = = @ F a | . | & " = = - e =" F 2 
nese days oeapra also believes the surviy 


il of lamaica was threatened by events on 
the Caribbean island nation of (i renarcda.* 
Me holds the view that both the Maurice 


Fovernment and the group that exe- 
cuted Bishop in Octobe! 


different stages of a Soviet-Cuban plan to 


en oe 1 eee a eo 
63 TEPresentéed 


would have 
reached jamaica,” he told me last February, 


explaining why Jamaica joined the U.S. 


Caribbean. “It 


| rt : 
SwoVveri ale 


ousting Grenada s new military leacdership 
Huchael Manley acc 


“neocolonialist™ plot and believes that four 


USO SPaFa OF JOININE 2 


al 


aeo his PNP fovernment sutlered a 
amilar, less yiolent, fate 

Manley beheves hi government was sab 
taged. In 
lasses Worked hand in hand with a 
United States to undermine needed 


‘(Change provokes intense 


7 ! 1 a 
rh aT 7 Z nT "T e re 7 
rs View [Tal Hs] ricictle anc 


Hostile 
, Peaclhon 
In this society,” he sald ruefully 
The PNP and JLP tave. traditionally 


Wrankied and worked torether within a 


parliamentary system inherited from Great 
ritain. bul there isonly one party in Parla 
ment today. In November 1983 Manlev's 
PNP accused Seaga of deceit in reporting 
Jamaica's financial condition while nego- 
lidting with the International Monetary 
Fund, and called for his resignation as 
finance minister (Seaga is also minister of 
culture), Seaga promptly set a date for new 
hational elections, which were held Detem 
ber 15, 1983 

The PNP bo cotted the vote 
oa, for the first time, jamaica 
has no loyal oppositen, Che PNP says it 


could not aeigal I} ite | POCALISE promised ebe : 


ind Stara 


won handily 


tora retorms—issuance of new voter menti- 
ty cards and an updating of voter rolls to 
mclude an eshimated 150,000 young peonie 


nave 


who hecome elcible to vote since 


LL "T ' a me ra 
Sse Werte not com eer 


| 


‘ree-lance writer Chorles EF. Cobb, Jr., also 


d “Marking Time in. Grenacta”™ in the 


Noverminr 1954 
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Charismatic and controversial tichael 
NN. Marley (below) of the People's Nationa 
Party-steered Jamaica te the left during 
his fer as-prinme minister from 2972 to 
Sa0., Defending his tes with Cuda, ne 
says, Whether you lite thet system or nor, 
they Pe on astorisiiing recor d Lsuch 
Ores 8 Meo and education 

Wow lenier of a purty that, because of 
Hiaputes over voter rous 
irre seat in Paritornertf, 
country to suataint iis supporte: at Spirits 


1 | ; 
unt trie met 2racnian. 
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Dressed for the period Potrick Tennison 


tonds beside his Lobroador retrievers on 
se Own Of fis (rood Hope estate south 
of Falmouth (above). A Jomaican of 
Anglo-Irish descent, Tenison grows 
coOconmuE ord raises Cottle ond | iorscs Of 
te J SO0-acre estate that originated 
vith a Aritish lond granfin 1742. Such 
grants led to the blishment c 


of piontotions which 


estul face 
hundreds 
flourished until slavery ended in 1838. 

Asa member of the 


Dl tes - : 
Larvelopn 


Jamaica Cultural 
rent <ominission, lenison 


works to help islanders rediscover thet 


cultural roots. "In recent years ite au 


Janiica: Hard Jumes, Hits Fiape A 


centered Ground reggae music,” he sce 
‘Hut we're o Ueaphi hanes ain! 
Se ts. 


ety of Africans, 


Rarsil shinies Chinese d Hneliah 


afi 
if time te ve in farnaica. 


| ouldin tl ntdaeee to be g 


mywhere else." 

By eine his Wid 4 Ovaries liqueur 
(facing pape, bottom) at his distillery in 
the Blue Mountains, lan Sa ngste r SVS 
‘Bloody good: this is the stuff." Sangster 
came to the island in 1966 from his 
then 
Tumed Mis seis fo tite manufacture of 


native Scotland to teach chenpostry, 


HiQietit >, heel rie ia ud! riiiti, friits, ond 


spices, His products have won three gold 


Meads I titernationoal competitions 





Brave deeds of warriors past live tn the memory of Col. Collin L. G Haris 


(right) of Moore Town, When the & 


lore pears fect Cal 
the way 
17340 ond & 


therm teanidl i err 


riors, co 


in marijuana, or ganja, smuggling. Many 
were armed by political operatives of both 
Frustrations still blister city ghet- 
tos: Finding solutions to urban problems 1 
urgent. Mr. Seaga believes that centers lmk 


parties. 


ing job training, community SeEviC eS, ame 
recreation should be developec in rural 


areas in response to these pressures 

But Kingston is not all, 
shetto. Richly lavered, the city is vibrant 
with music, theater, and dance. [tis the in- 
tellectual center of Jamaica, and sometimes 
astounding in its complexits 
all directions 

Jamaica ts still in search of itself. Kings 
ton throbs with debate. [ went to Victoria 
Park, where, wnocder a large tree in the area 
known as the People's Parliament, a sizzling 
ErgUument Was in Progress 

“Manley jus’ for de people,’ 
porter stated 

“Den how he lose dé election? 


a LF ca ca ane Ket 


of €ven mostly, 


Ideas fairly 


CTT) if 


‘a PNP sup- 


‘shot back a 


aa 


mountains. Masters of camouflage an 


led Maroons, so harassed the Aritish that they finally gave up in 


Jreedom irt thu 


le ge ieaites Pec Tice thie Maron 


re Town and in te Mills of Oe 


rifish took fomaica in J655, Coil Hin ‘ siave 
omoushn 


Cie pencerice and Bracing 


ores kpit Country (below). 





It all Jamai- 
ca voted for Manley, he would have lost it 
The CLA; all adem no wan’ him.” 

A loud ee ro = broke out at this 

“Yeah amon,” the NE SUP POREL argued, 

li oman 5a ane an. Spyagal 

Exasperated, the advocate de 
manded, “What you mean? Him a Jamai- 
can. Him représent de poorest constituenc 
in dis here country 


“Somebody tol’ you he lost it 


nos 


Je a Pr 


belligerent 


ined in | aAmMeirans 


HE STURDY, sometimes 
independence so inpera 
has deep roots in the island's history 
“To: really understand Jamaice: you 

have to understand the hills,” Dr. Ena 

Campbell] at the African ran [nsti- 

tute told me. “That's where our indepen- 

dence began.’ 
ndl in the hills the story of independence 
begins with a group thal today represents 
traction of the population: the 

Maroons, Nothingelsein Jamaica looks like 
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Blooms for export, anthuriums and 
ther ornameniol plants ore prown 
as part of Agro 21, Jamaica's new 
opricultural devetopment progrium 


their Cockpit Country, the huge, virtually 
territory that spreads through 
southern Trelawny and into neighboring 
parishes. The land is pitted with deep lime- 
stone sinkholes, and underground streams 
everywhere. Bush-covered hum- 
mocks jut up, giving the land an tene, 
malevolent look 

Three hundred years ago, Maroons 
runaway slaves—fought the British to a 
standstill across this landscape, Today their 
descendants still live here 

Setting out from Falmouth on the north 
coast, [headed toward the Maroon town of 
Accompong on the southern edge of the 
Cockpits. Past Deeside the narrow road be- 
ean to wind upward, becoming increasingly 
difficult. Trees and thick bush distorted the 
fe boulders. It was easy to 
imagine the sudde n shot of a musket ringing 
out from some hiding place. British soldiers 
called this area the “land of look behind,’ 

In Accompong, Martin Luther Wright, 
once chiefol the Maroons here, settled down 


= SS 
LOWTESS 


COUrSe 


contours of larz 





on a couch in his modest home to talk of 


ancient deeds. 
The long-ago tales sound recent “There ts 
acave over there where we would just wait 
ntil the soldiers passed, then open up on 
ies from both sides. We once wiped oul a 





company—no, we lefttihe commander, so he 
could tell what we geal 

In 1739, after 80 years of struggle, the 
Maroons secured reeattes from the British 
pranting them a measure of independence. 
Today the Maroons, numbering perhaps as 
many as 7,000 in the Cockpits and the Blue 
Mountains to the east, are stilla nation with- 
inanation. Hut Wncht often talked of what 
he wanted from the national government. I 
asked whether Maroon independence was 
not diminished by dependence on the gov- 
ernment. “We have treaties, and thisis what 
they're supposed to do,” he said. 

Lorna Jones, cultural officer for St. Eliza- 
beth Parish near Accompong, put the Ma- 
roons in a larger framework: “In a sense, all 
Jamaicans, all of us, are Maroons.” 


HILE the Mother Myrtles of Jamaica 
stay in the hills, young people are 
leaving in imncreasing nu se As 
Loren E. Lawrence, former Am- 
bassador ta Jamaica, told me, he kicls 
came down to where the discos were.” 

Near Mother Myrile's farm [ joined a 
croup of teenagers at a home that serves asa 
bar after dark. The young Jamaicans péep- 
pered me with questions about jobs in the 
States, “I tell you, mon, dis place here, 
nothin’ fedo. Jus’ work dese field fe no mon 
ey. No life here, mon, mo life,” one told me 

‘Thousands get to America; Many more 
swell the Kingston ghettos. Others find an 
alternative in growing marijuana. Although 
ganja is illegal in Jamaica, many people are 
prepared to run the risk of i growing it, calling 
it“ the poor man's Mrenc.’ 

A teenage girl dressed in what seemed her 
Sunday best took me to a ganja field. Out- 
ide Ewarton we plunged into a thickly 
wooded area, crossed a river by rope, and 
began a two-mile uphill cimb. The girt 
shouted ahead to identify herself, and the 
responses of invisible watchmen. echoed 
through the countryside 

At the field, racks of drying leaves 
stretched across a small clearing. A cave 
held 200 pounds of cured mariiuana. lasked 
one of the three young brothers who owned 
the field why he erew gania. “lL used to work 
in & garage in Spanish Town,” he told me 
"“Dere [ make 40 dolla a week. Now if it's a 


= es 


rood year, | make $15,000, 


National Geographic, Janwary [983 


Top-quality Jamaican ganja sells for as 
much as $1,600a pound to U.S. consumers, 
and | was told at the U.S. Embassy that the 
L983 wholesale value of Jamaican marijua- 
na inthe U.S. was 1.5 billion dollars. 

Under pressure from the U.S. govern 
ment, jamaica has attempted a crackdown 
This has met with limited success. Tronical- 
ly, gania money hacl become a major source 
of foreign exchange for businesses. Prime 
Minister Seaga maintains that new controls 
make it more difficult for illicit marijuana 
income to be used in legitimate enterprises. 
He also says that the black market for U.S 
dollars no longer flourtshes. Nevertheless, 
as withurban violence, containing the ganja 
traffic depends on famaica's fining an an- 
swer to its economic woes. And one of those 
woes if an imbalance in forcign exchange 

Mr. Seaga, who emphasizes deregula 
tion, is working to rebuild the national 


economy on its four tracitional hases: min- 
ing (bauxite), tourism, agriculture, and 
manufacturing. This restructuring, howev- 
er, along with a severe austerity program 
designed to balance the budget and a pain- 
ful devaluation of the Jameaicen dollar, has 
brought sharply mounting costs for trans- 
portation, food, and electricity. To counter: 
act that, the government has launched a 
program to help underwrite food casts for 
600,000 schoolchildren, nursing and. preg- 
nant mothers, and the elderly and indigent. 
‘“Self-start” loans are available for people 
Wanting to begin ther own small businesses. 

Mr. Seaga’s development strategy is re- 
flected in a mix of investment and ex- 
perimentation, especially in agricultural 
diversification. The fertile island already 
produces world-famous coffee, ginger, pi- 
mento (allspice), cocoa, and rum, [t has de. 
veloped two new easy-peel citrus fruits, the 





Sed grass planted in boys and lagoons may help restore marine life in waters 
denuded by tndustrial ond wroan pollution. Anttra Thorhaug, a marine biologist 
from. Flontda International University (FI), left, together with Jamaican 
biologist Peter (royle, plants the grass in a logoon near Rocky Point, long 
contomimiated Oy dust from a bauxtte plant. The pilot project wos sponsored by 
FIU, the U &. Agency for International Development, and farrucica 
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Ortinique and the Ugli, and has created 
tropicalized pedigree herds of both dairy 
and beef cattle. 

An Israeli investor is applying modern 
technology to the growing and packing of 
winter vegetables for overseas markets, and 
other Jamaican/foreign partnerships are be- 
ing actively encouraged. Incentives are also 
being offered to local farmers to switch from 
the traditional crops. Experiments in solar 
power are under way. All this is aided by the 
U.S. 1983 Caribbean Basin Initiative, 
which creates possibilities for economic 
growth in officially “designated” countries 
by excluding most of their exports from 
duty. Jamaica was one of the first countries 
50 designated. 


QOURISM PRESENTS perhaps the 
brightest picture. In 1980 political vio- 
lence kept thousands of potential tour- 
ists away. In 1981, partly because of an 
agppressive advertising campaign, tourist 
numbers began to nudge upward again, and 
they have continued to increase every year. 

From the solitude of Negril in the west to 
the tropical beauty of Port Antonio in the 
east, ribbons of powdery, coconut-fringed 
sands quickly wash away the burdens of the 
wotkaday world for Jamaicans and foreign- 
ers alike, The rhythms of Jamaica's resort 
areas vary and offer something for every 
taste, In Negril, with a fisherman named 
Happy, [silently and contentedly watched a 
splendid sunset on a virtually empty beach. 
“Peace,” he murmured, perhaps as much to 
himself as to me, when I left. 

In frenetic Ocho Rios, which has become 
the main destination for cruise ships, and 
where too few visitors travel the network of 
inland roads that are doorways to the tradi- 
tional life of the Jamaican hills, I watched 
the organized rituals of the major hotels that 
dominate the beaches. “Dese people, they 
don’ really see Jamaica, ya know,” « Jamai- 
can named Rifle told me, “but it's all mght, 


mon, weneed the money. Yeah, mon, I need 
the money.” Rifle sped off toward a tourist 
he had promised some black coral. 

| was prepared to dislike Montego Hay, 
Jamaica's premier tourist mecca, yet found 
myself enjoying its hurly-burly pace. On the 
surface it is the least “Jamaican” spot on the 
idland. Airplanes seem to disgorge sunseck- 
ers hourly; they quickly clog Gloucester Av- 
enuc, the twisting intown hotel strip where 
selleraof carvings, baskets, and simple wov- 
en garments arrange their wares:on and in 
front of the fences that border the beach. 

Posh hotels on lovely beaches are found 
a few miles east of the city center. But 
“Mo'Bay” is best enjoyed at the fine intown 
public beaches where Jamaicansplay. There 
a good sense of the ironic comes in hancly, as 
when watching blond secretaries being fit- 
ted out in African cornrow hairstyles, 


HE OLD-TIME sugar industry, Jamai- 

ca's lurgest employer, poses more diffi- 

cult problems than the newfangled 

tourist industry. As 1 walked through 
the cane fields and factory at the Appleton 
Estate, where Appleton rum is produced, 
I realized how littl has fundamentally 
changed since the 18th century, when sugar 
and slavery dominated the island's econo- 
my. Men still wield their machetes, skin 
sweaty and toughéned from the labor. Fires 
are lighted to burn away the cane leaves be- 
fore cutting. 

In the factory a yeasty smell hangs every- 
where. “We are still in the days of the arti- 
san,” chief chemist Maurice Dilworth told 
me, “guided by taste, sight, and touch.” 

But sugar is no longer the engine of Jamai- 
ca's economy. In 1980 the world price for a 
pound of sugar was 29 cents. The price in 
August 1984 wasabout4 cents a pound. The 
tiny island of Barbaclos produces 127,000 
tons of sugaron 40,000 acres of land. Jamai- 
ca on 130,000 acres produces only 220,000 
tons. In 1984 about 2,000 sugar workers 


High in the mountains near Ewarton a youth harvests marijuana—-here called 
ganjo—and stacks it on racks to dry. Though government ogents destroyed nearly 
20 percent of the country's crop.in 1983, 1,900 tons of marijucna, with o wholesale 
value of 1.5 billion dollars, found its way to the United States. U.S. offictals 
estimate that drug dealers pay some 175 million dollars to their contacts in 
Jamaive, thus moking manjuana one of the istond’s major industries, 
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were laic off. Thus tt comes as no surprise 
that many islanders wonder if they have 
heen “delivered as promised 

+h better fish, no better barrel” ne 
fovernment hardly any better than anothe 
This Jamaican proverb reflects the skepti- 
cism that exists even among Jamaicans who 
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THE RASTABARLANS, of whom there 
are thousands in [nmaica, believe thal 
VW 


POVETnMent in power, RAStATAran Sing- 


at is needed ill nai he of fey ed hy AY 





er Bunny Wailer fixed his eves hard on me 
and disdainfully dismissed all politicians, 
“Power, mon. Dey wan’ me to know dere 
power, Let dem make one pea seed dal 
grows, and I fall dawn and worship dem.” 
No visitor to Jamaica will fail to notice the 
Rastafarians, or “Rastas.” They are most 
One 5 pete by ther “dreadlocks,” hat 
allowed ta grow without combing until i 
twists.and mats into sun-reddened locks that 
sometimes dangle below the waist 
Rastafarians beheve Jamaica is “Hab 
lon,” a bell that cannot be reformed. Lite & 
dreactthul thus iy rene 4g Solvation lies in il 
heaven notin the sky but in Africa, where 
they seek repatriation. They believe that 
(od. whom they ca | Jah, Ws incarnated as 
the lati Empero! Oil EL pia, Flaile Sela: 
ae Many believe he lives and walks toclat 
HS AMMAN Among men in adifterent identity 
[ staved for several days with a Rasta- 
LTA COU pie Ar began to aC LLL id. Wee att 
ulary that, while specificaly Kastatarian, 
a Ta] redii chert ri lj thst [ lied Come to a 


mire about |amai 


“Tanile | 
my host, Tony Cole; sand when | lett some 


moncy to help with food and wiitities. ‘Thi 


L a 
Wve thanks forthithal vou mve 


nronoun if doubled because Rastufarians 
helieve you must refer to both (ood and the 
HwmMAaAn whe IVE torether ith cach Lier Sin) 

“Cool runnines,” Tony cated] out when Lief 
him. ltisaslang good-bye, hut also seems to 
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Afternoon tea, served against a 


backdrop af heoning surf ond piveoris 


(above), ¢ port of the daily ritual at 
Trident Villas and Hotel near Port 
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brilliantly of urban Jamaica and modern Ja- 
maican music. 1 told Carl I did not think 
Haile Selassie was God, and | thought he 
was dead, “Life can't dead,” Carl reasoned, 
“va can't see life, ya know. It’s aman you see 
movin’ you call life.” 

Most Rastafarians are grouped into orga- 
nizations. To visit the Bobo Ashantis, I fol- 
lawed the sound of drums rolling down a hill 
in Bull Bay. I came ona structure painted in 
the Rasta colors of red, gold, and green. At 
the entrance I tried to reason with several 
guardians, setking permission to enter. I 
was eventually allowed in, but not before I 
had been told several times, “This is not Ja- 
maica, this is Jah-mekya [God made here],” 

They sing the Psalms of the Bible, the 
drums providing a pulsating, hypnotic base 
to their music. It is a music that forms the 
base of reggae, Reggae is asynthesis of Afri- 
can, Caribbean, and black American music. 
Ttis a music that reflects the raw edges of the 
ghettos. When ghetto gangs were known as 
“rude boys,” therr music was “rude,” outlaw 
in its stance. Consider Desmond Dekker’s 
“Shintytown (007)":* 


And tre rude boys goa watl. . . 

Cause them out of jail 

Rude boys cannot fail 

Cause them must get bat! 

Ooh, dem aloot, dema shoot, dem a 
wail, shanty town, 


Reggae was embraced by the Rastas and 
has propelled Rastafarian Influence on and 
off the island. The songs retain the ghetto 
anger, but a biblical vision, drawn largely 
from the Old Testament and the Book of 
Revelation, has been added, as in Rasta 
prophet Bob Marley's poignant and popular 
“Redemption Song™:T 


Old pirates yes they rob | 

Sold I to the meychant ships . . . 

Bul my Lond was made strong 

By the hand of the Almighty 

We forward tn this generation 
trinmplanily. 

“Sow music,” or the “now psalms,” Carl 
Gayle called reggae, which led me to wonder 
whether the nowness, and the growing com- 
mercial success of reggae, did not endanger 

* i Ackee Music, Inc. 

+ Bob Marley Music, Ltd. 
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its spiritual values, [ put this question to reg- 
gae superstar Jimmy Cliff on the porch steps 
of his home in New Kingston. Jimmy once 
embraced Islam, but I noticed the beginning 
twists of dreadlocks, Jimmy ducked the 
question of whether he is Rasta now but ac- 
knowledged: “(Commercialism creepin’ into 
the music, but it still maintain the roots be- 
cause Land T are the roots. Land lare David 
(King David of Israel] who are musician. | 
and l are David right now.” 

Thereggae group Chalice lays no claim to 
biblical guidance, but the yard where I met 
them was crowded too. I could hear a bass 
guitar behind the house. Wayne Armond, 
lead guitarist for the group, told me, “While 
we believe reggae MUSIC 15 Basta music, We 
also think it's Jamaican music.” 


AYNE’S REMARK helped open my 
mind to the reach of reggae. The real 
base of regzac is not Rasta but Jamai- 
~ ¢a. Strip Rastafarianism to its basics, 
and you are in any one of the countless 
churches that fill up each Sunday around the 
island. The Rastas themselves are changing 
now, wrestling with what it means to stay in 
Jamaica with littl chance of finding heaven 
in Africa, Though repatriation to Africa is 
still the dream, the rehabilitation of Jamaica 
is also talked of frequently. 

The island motto, “Qut of many, one 
people,” is not to be mocked. The only real 
tradition is synthesis. New processes con- 
stantly unfold, giving Jamaica an exception- 
al vigor, even when it seems weakest. 

“Come back to Jamaica. ... Come back 
to the way things used to be.” This slogan on 
American television won the island a dra- 
matic increase in tourists. But the reality of 
Jamaica is not that simple, Many things do 
stay the same: the beauty, the warmth of Ja- 
maica's people, the splendid beaches. But 
Jamaica, ever changing as tt works out its 
destiny, is not the way it used to be. 

Come to Jamaica. And, as I was advised 
when I first arrived, “Don't miss the magic. 
Get off the main roads and beaches.” Look 
for the change and that Anancy web of cul- 
ture, its fibers woven everywhere, stronger 
and more protective than its delicacy sug- 
gests, Jamaica is a special island, some part 
of which I'll always carry with me, Jamaica 
or Jah-mekya, cool runnings. 
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Have you driven a Ford. 2 
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JINCKS INTHE BACK DELIVER A BETTER PERFORMANCE UP FRONT. QUICKLY, EASILY, EFFICIENTLY. 
ge! the modi from today's video products. As And, with RCA's exclusive eyfetie! Command 
mony os.29 hear inpul-output jacks ofow youlo Center. you can run the whole show from ocross 
bypass the sefs antenna circuitry and C4 the roam, switching from broadcast! jo VCR view- 
ond ofher video ond audio components direct ing. See the full orray of PCAs multHectured 
info the chassis. The resull is o Cleone, sharper = monifors al your RCA dealer. Or, lor more informoa- 
picture from video components. Sound, too, is wialdbasag NA peta le geiedgde Ny nelurei 
dramatically improved becouse audio jocia* book (a $2.50 retail value), write: Consumer 
permit direct hookup fo slareo systems. RGA wos wet eben hag ae $2-31288, P.O: Box 7034, 
Giving you Cleoner ecsiet, more efficterd 26207-7036. 
TECHNOLOGY THATEXCIIES THE SENSES. 
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AS TELEVISION KEEPS TIME, two 

decades add up to several eternities. Yet 
this month the Society begins its 20th vear of 
National Geographic Specials by telecasting 
“Land of the Tiger.” In: 1965 such a future 
seemed remote. 

Melville Bell Grosvenor, then President 
of the Society, and his successor, Melvin M 
Payne, were determined to launch National 
Geographic into color television, as it was 
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rapidly moving from expensive novelty to 
affordable reality for the millions. 

The commercial networks were skeptical 
that color documentaries could draw sizable 
prime-time audiences, and they were hesi- 
tant to allow any outside organization full 
editorial control. Nevertheless, sponsors 
were lined up, and the Society's first pro- 
tram, “Americans on Everest,” was aired 
by CBS September 10, 1965. 

Nine years of Specials followed on com- 
mercial television, a remarkable record 





An extraordinary television 
series begins a new season 


given the short life span of most series. 

National Geographic Specials were not 
renewed for the 1974-75 season, and we 
were swamped with letters expressing [rus- 
tration and anger at the cancellation. The 
next season the series was back on the 
ait, this time on the Public Broadcasting 
Service, with new programming and new 
partners: WQED/Pitteburgh and Gulf Oil 
Corporation, now part of Chevron, 

“The Incredible Machine,” our very first 
program on PBS stations, became the most 
widely watched program ever shown on 
public television, since surpassed only by 
another Society Special, “The Sharks.” 

High ratings are gratifying—13 of the top 
25 most watched evening programs ever 
shown on PRS have been Society Specials— 
but with us matings are secondary to content. 
Naturally, we strive to reach large audi- 
ences, but we do not live or perish by the 
numbers game. 

We regard our television viewers as 2 
highly intelligent, thinking audience, as 
does Gulf Oil, whose financial support has 
been extremely generous. With such back- 
ing, the National GeographicWQED/ 
Pittsburgh team has produced excellent, 
well-received films that range the world in 
subject matter and treatment. 

Seciety Specials have won nearly 200 
awards, including 12 Emmys. More impor- 
tant, I think, we have proved that Ameri- 
can audiences truly appreciate quality 
programming. More ‘and more, fine docu- 
mentaries are appearing on both PBS and 
commercial TV, 

(hur Director of Television, Dennis Kane, 
has been involved through almost all the wos 
and downs. He savs, “In away, we are just 
beginning. We have our vision for the fu- 
ture, and we willdo a lot more.” 

Lagree. As they sav, “Stay tuned,” 


All 
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Dallas 
Amest interesting article and photographic story 
about Dallas (September 1984). Griffin Smith 
told us ticity evervthing, including who found- 
el that great city, John Neely Bryan. But he 
failed ta tell us—where did Dallas get its mame? 
Exic Tainter 
Walnut Creek, California 


Pheortein uw wnacertain.: The settlement may have 
been named for Commodore Alexander Dallas, a 
frend ofartierbeatl capiainwho wus am aisociate 
of john. Necly Bryan. Dallas Connly ues mame 
in 1246 for George Mifflin Dallas, James XK, 
Poik's Vice President, 


Your article on my hometown of Dallas T found 
biased, myopic, and frequently offensive. I con- 
not understand why Griffin Smith chose to per- 
petuate the plastic banality of North Dallas and 
its suburbs. He virtually ignored Dallas's south- 
em sector and the Hispanic population. Where 
are the tidbits on Glen Oaks, Redbird Heights, 
Kessler Park, aod Wynnewood Hills—integral- 
ed neighborhoods that rival any in North Dallas 
in beauty? The southern suburbs may vet be 
slumbering, but they wait on the brink of explo- 
sive development. Dallas, 15 a whole, is a great 
city to settle in. and raise the all-American family. 
Do not malign us by dividing us, 
Charlee Edward Turner 
Dallas, Texas 


Kudos galore for “Dallas!” by Griffin Smith, Jr., 

along with the illuminating photographs, It was 

a great experience to read it to the blind and 
print-handicapped listeners on Insight Radio 

Alice Brickach 

Providence, Rhode Leland 


[ hate to inform you that the fur jacket being pre- 

sented by Mary Kay (page 285)is nota mink, but 
an inexpensive blue fox jacket. 

Marvin [. Tarlow 

Tarlow's Furs, Une. 

San Jose, Coliform 


Mary Kay Cosmetics, which confirmed the origi 
nai identification, gives both mink and fox as 
joles amends, Fou're righi—thiy one was fox. 


Manatees 


In your September 1984 article entitled “Man 
and Manatee," Dr, White states that the manater 


Aniel's baby was born tail first, [have read of this 
type of birth in dolphins. However, on page416 
there is a sequence of photes showing a baby 
manatee being born ead first! Tt alse states that 
from the time the baby broke the amniotic sac 
with its nose to the time it was released was an 


interval of two hours. How did bt breathe during 


that time ? 
Brinn Smith 
Stevensville, Montana 


Most sctentists believe tail first as the ttormal 
method, bul few manatee births hape been ob- 


served, Hurricane recerved oxygen through the 


webilical cord dntel separation from the mother. 


Manatees are being weed to clear Leake Rariba, 

between Zambia and Zimbabwe, of the vegeta- 
tion that clogs it. 

Patrick J. N. Bury 

Dublin, Ireland 


leeland 


“Tecland's Wild Glacier-born River" (September 


1984) was another stunning adventure. Jules 

Verne Vourney to the Center of the Earthy would 
have been proud. 

Richard Hansen 

Appleton, Wisconsin 


‘Topsoil 


| just finished yourexcellent article on the soils of 
Ametica (September 1984) and how we treat 
them, Having lived.at the head of Lake Pepin for 
72 yvears, | am well aware of the devastation 
caused by erosion and siltation, Lake Pepin is 
silting in al an average rate of an inch a year and 
is. in the process of becoming one of the cleanest 
mud puddles on earth, In 1978, Pleree County 
Farmers’ Union passed a proposal that soil and 
water conservation be made a requirement for 
participation in the farm support program, The 
proposal woe written inte the National Farmers’ 
Union program for that vear. Senator Bill Arm- 
strong ssodbuster billdeserves the support of ev- 
ery Amerncan who now enjows the abundance of 
this land. [twas initiated by the farmers anc will 
be the first move in takmethe government out of 
the business of subsidizing those who lay waste 
the lands and waters of this nation. 
Lioyd V. Sprigele 
Bay City, Wisconsin 


Your article should make farm and nonfarm peo- 
ple alike aware of the ureent need to protect one 
of our mest precious natural reésources—soil. 
However, | was disappointed pot to read even 
one word about the efforts of Soil Conservation 
Districts, which work cooperatively with the Soil 


National Geographic, January [985 
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Color it spectacular with Shamu" the killer penguins call it home. And color it fun with 
whale whose accomplishments go beyond a day of ever-changing shows, dozens of 
anything we ever dreamed possible.Colorit adventures and thousands of sea creatures 
fantastic with America’s most-talked-about to ciscover and touch and feed. Plan a visit 
attraction, the Pengum Encounter™. .an icy to Sea World, Your San Diego vacation just 
cross-section of Antarctica $0 real that 400 won't be complete without it. 
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Conservation Service but rarely get their just 

recognition becmuise few take time to distinguish 
between the two organizations, 

Kathon A. Weaver 

Idaho Falls, idaho 


&i tu, Geegraphic? In the early 1950. 1 read 
somewhere that. Patrick Henry bad said, “He is 
the greatest patriot who stops the most gullies" 
(page 376). Making as many asa dozen conserva- 
tion sptechesa week, I gieefully quoted Henry 
ight and left. T wanted documentation, but net- 
ther the Library of Congress nor the Soil Conser- 
vation Service could find proof that. Patrick 


Henry ever said it. 
io g William Voigt, Jr. 
Blackshear, Georgia 


Since the Virginian was a noted orator, nota 
writer, moo af the quotes attributed to him are 
the recollections ofevyewlinesses. Such hearsay is 
very difficud to verify. 


Putter Fish 

“The Preposterous Puffer” (August 1984) was 
fascinating. Although there is no firmly proven 
antidote to the tetrodotoxin, there is hope, Re- 
centexperience with 16 cases of poisoning by the 
species Sphacroides maculatws and Arothron 
iteHatus in Alexsanilra Hospital, Singapore, has 
shown that anti-cholinesterase tirugs such as 
edrophonium and neostigmine produce dramat- 
ic improvement of symptoms and may be life- 


Raving. H.S, Lim, M.D. 
S. K. Chew, M.D. 
Singapore 

Colorado 


The exquisite autumn photograph of a quaking 
aspen stand (Aumrst 1984) illustrates an interest- 
ing aspectof the population genetics of that <pe- 
ces. Once established, aspen seedlings tend to 
reproduce themselves vegetatively by root suck- 
ering. Inthis manner, large clursps of genetically 
identical trees develop around the original sedl- 
ling. Many stands in the Rockies and other re- 
gions of the West actually comprise extensive 
mosaics of such clones. In the photograph, the 
trees with leaves remaining are all members of a 
clone that differs from its neighbors in the phvsi- 
dlogy and timing of leaf shecission, 
Gary A. Ritchie 
Olympia, Washington 


Central Rockies Map 

Using dogs to haul tepees was an impossibility. 
The tepee, a large conical lodge made of heavy 
skins, came onto the Indian village scene after 
the arrival of the Spanish horse, Long poles at- 
tached to the sides of the horse formed the simple 
but effective travois, the only suitable means for 


transporting a heavy tepee, However, dogs were 
used for carrying components of the wickiup, a 
much smaller dwelling used by many Indians. 
Leo Kimmett 
Canon City, Colorado 
Great Plains (ndians were dependent on the buf- 
falo for food, clothing, and shelter (huffalo-skin 
lepers) before the arrrval.af the horse, A strone 
dogcould dragas much as 75 pounds ona travois, 
nd asmalltepee made of six to eight buffalo hides 
ma the maxim load, With the arrival of the 
horse, able to hon! some 300 pounds, the average 
sist of a tepee grew larger, from i2 to 20 skins. 


Lereathy enjoved your perceptive article on Bur- 
main the July 1954 Geocrarnic. What particu- 
larly attracted my attention, however, was vour 
account of the return of the four small Pyu 
bronvesty Burma 

[wasinvolved briefly with what canonly have 
been those same bronzes. In 1963 of early 196%, 
Denison University in Granville, Ohio, decided 
to photograph Burmese art objects and antiqui- 
hesin various collections inthe United States and 
send a set of color slides to Burma. The slides 
weresent through the U_ 3. Information Agency. 
Iwas the embassy political counselor atthe time. 

The shides were presented to some highly ap- 
preclative Burmese academics. A few days later, 
one of them contacted us in considerable agita- 
hon. Among the slides was a photograph of four 
small Pyu bronzes that had been discovered near 
Prome a veidr or so earlier, and hal almost imme- 
cintely been stolen, 

Deabled the Department of State and asked if 
they would check to find out where the bronzes 
were located and how they might be recovered. 

Denison reported that the figures were in the 
personal collection of » private individual. He 
did not contest the claim that the bronzes had 
been stolen but insisted he had acquired them 
legally. He indicated his willingness to leave 
instructions in his will for the return of the 
brones to Burma after his death, 

And that’s where the story ended—at least un- 
iT read your article, ['m delighted to learn that 
the Pyu bronzes have finally, afier 16 years, 
found their way back to Burma. 

Edward C. Ingrahum 
Bethesda, Maryland 


Letters should be addressed ta Members Foruin, 
National Geographic Magastine, Box 37448, 
Washington, D.C. 20083, and should include 
jender's address and telephone member. Not ail 
letters can be waed. Those Ghat are will aften be 
edited and excerpted. 


National Geographic, January 1985 
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Special Care for 
Special People a 
Progressive education, home @n- ARIZONA'S VILLA-DASIS SCHOOL 


vironment for the mentally handi- 
capped chid and adult. Opportunity cthidian ny Aig Bn eel lla Bg rey 

for echucational progress at any age, FMRI SS: locas Peas Porercs Sibir: feel dea! atta i Scien 
Yearsound program. Multiple recre- Pee Bothy Ware dry chats ey accind Gating 
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CALVERT § SCHOOL 


Phone 602-8 75-4664 or : 
write for brochure EST. 1897 ' 
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Nissan is truly a company in motion, 
one of the largest automakers in 
the world. You know Nissan by the 

Datsun cars and trucks they ve built. 

Nissan. A company constantly striving to be better, 
faster, first. A company whose technology qoes 
way beyond transportation. In the United States, 
we call it “Major Motion.” Nissan has always been 
performance orientec. 


This is evidenced by the Ty | : = 
creation and development | i.\ i | . 

of the awesome Z car. A | 

sportscar that began a racing FOR 50 
heritage second to none. | A. 





THE 











NAME IS 





Yet Nissan is no stranger to economy. The economical and 
efficient Sentra quickly became America’s leading import. 
Nissan's also the company that redefined trucking by 
inventing the compact truck and perfecting the King Cab. 
But rather than rest on its laurels, Nissan is always moving. 
Always progressing, Constantly improving. Today Nissan 
technology is at work developing new, even more efficient 
power sources, pollution-free fuels, hybrid engines and 
electric cars. Now, for uniformity worldwide, Nissan has 
changed the name of all its cars and trucks. Known in the 
United States as Datsun, they will now bear the name of 
the parent company: Nissan, Nissan: a worldwide auto- 
motive company that takes motion to its final evolution. 
That's why everyone in America now has a choice between 


at PL 3 ‘just tra nsportation.. .OF 
the thrill of “Major Motion.’ 
This message has been 
VE ARS. brought to YOu by Nissan 





Motor Corporation in U.5.A., authorized 
distributor for Nissan Ltd., Japan. 


3 NISSAN 








We're developing 
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At Goodwill Industries, we re 
developing one of our commun- 
itv's most valuable resources. 
Our business Is training dis- 
abled adults for work. 


In Goodwill Industries’ job train- 
ing programs, disabled adults 
learn the job and interpersonal 
skills they need to compete suc- 
cessfully in the working world. 
Then, with the help of local busi- 
nesses and industries, thev re 
setting the chance to put their 
talents to work. In on-the-job 
training programs. In sheltered 
workshop programs. And full- 
time jobs. They re becoming 
taxpavers instead of tax users. 
Thev re gaining self-respect, as 
well as the respect of their 
co-workers and employers. 
Goodwill Industries job training 
programs work. For disabled 
people. For business. And for 
our community. 


Goodwill Industries 


Our business works. So people can. 





On Assignment 


HERE'S MORE than meets the eve in this 

| snapshot of Francine “Penny” Patterson 
and Ronald H. Cohn (below left), The pho 
tographeris Koko, a goriila who has been their 
student of American Sign Language for the 
past 12 vears, Koko prover! that gorillas can be 
shutterbugs when she took ber self-portrait for 
IN ATIC AS 
PEOGKAPHIC (below right), “She learned how 
Watching me," 


rorilla languace 


the cover of the October 1973 
(; 

lO (Se A Camera hy 
4 


L_onn, 


oe SEL r) & 
as mB rh] fact 
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who documents the 


ee eS 


project with photographs and videotape 
‘Koko wants todo whatI do," hesavs, so occa 
sionally they reverse roles (bottom), A molecu- 
lar biologist, Cohn recerved his doctorate from 
the University of Tlingit and taught electron 
microscopy there. He pursued a fellowship at 
Stanford University 
her doctorate in developmental psychology 
with her study of Roko and a male gorilla, Mi 
chael. Since leaving Stanford, the 
have made the projyect a litelong commitment 


where Pattereon earned 


lenis 
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Wildlife as Canon sees it: _ 
A photographic heritage for all generations. 


Keturmmg with a fresh branch, a harpy eae encourage a better understanding of this largest 
qrakes to land atts nest, over l25 feet above the of the world’s eagies 

forest floor, A silk-cotton tree lowerng above the ind understanding is perhaps the Sere Tas 
rain forest canopy provides the favered nesting site Important factor in saving the harpy eagle and all 
for these majestic buds af wildlife | 

This fonnidable eagle dettly maneuvers through 
the forest canopy to capture monkeys, sloths; and 
other small-animals for its prey. Widely scattered, 
with its numbers continuously decreasing, this 
magnificent raptor in is natural environment 15 
a tare sight. 

The harpy eagie could never be brougnt back 
should it vanish completely. And while photogra- 
phy can record it for postenty, more importantly 
photography can help save it and the rest of wildlite, 
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Photography is an invaluable research tool, es 


y - 
pecially when studying a creature as elusive and Canon 
remote as the harpy eagle. Photography can alse , ) ) | 


help alert people to the plight of the harpy and Images for all time 


Whirlpool washers and 


help Ii 


Whirlpool® washers and 
drvers are designed to make 
amdry day less of a chore... 
and mitke vour world a litthe 
COSieT. 
Let us tell you how 
A variety of yore 
for a variety of fabrics. 

Rest assured that 
every Whirlpool washer is 
Uesigned to be tough on 
dirt, vet oc nile im toclkty’ 4% 
fabrics. We 
have acycle 
lor perm: 
nent press 
that helps 
prevent 
wrinkles, A gentle eyele tor 
delicate knits, An adjustable 
water level control that lets 
vou use oily the right 
amount of water and energy, 
Even controls that allow 
vou to select the right water 
temperature, and agitation 
and spin speeds. And on our 
models with Solid State con- 
trols, vou cundo ital at the 
touch ota finger. 

We have selt- 
cleaning lint filters that 
do this messy job for 
vou. Even washers that 
dispense bleach and 
labric solteners 
automatically, at 
the right time, and 
in the right way. 








Dryers that take it easy 
on your clothes...and you. 


Whirlpool dryers offer 
avariety of features that can 
make the other half of laun- 
dry day casier, too, There's a 
Tumble Press setting that 
helps cut down on ironing, A 
specitl setting forvour wash- 
able knits. An because there 
are so many different fabrics, 
Whirlpool drvers are avail: 
able with up to tour different 
temperature levels. 


Sizes and capacities 
for any size home. 


Different families have 
different laundry needs. 
That's why Whirlpool wash- 
ers and dryers are available 


ina wide varicty of styles. We 


have washers that can handle 
WP fo 18 ibs, of heavy fabric 


and denim. And a Thin Twin" 





ten your work load. 


laundry system that’s 
small enough to fit inte a 
stuncdarc-sized closet...and 
still doa big job. 


A promise of quality 
that we stand behind. 
Lvery Whirlpool 

appliance is hacked by our 
promise of good, honest 
quality. It's a promise that 
we're proud of, and we sup- 
port it with helpful pro- 
grams that include our toll- 
free, 24-hour Cool-Line® 
service” To us, it's just 
another way we cain save 
VOU some time..aind make 
vour world a hitthe caster, 
“Cal Hn 254-1 4 
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Le Me ign, BM te, 


Whirlpéol 













Making your world a litth: easier 
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A Sample Of Our Local Color. 
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5 4-800-453-9504: . 
Ae | 1-800-543-1019. 
In Pursurt Of Happiness. 


They were revolutionaries 
from the beginning. Because 
they were created to be 
better 

values 
than any 
SIX-passenger Cars you 
could buy. Last year, for 
example, they had the low- 
est sticker prices, the 
highest EPA mileage rating, 
the longest warranties, and 
solid resale records’ They 


were true rev- © ' 





olutionanies — FF 
Aries 2-door, | 





or 1985, 
all the practi- 
cality under 
the sheet- 
metal has remained intact. 
But in the sheetmetal, a 






lot has changed. And the 
changes are simply 
beautiful. Aries now adds a 


sophisticated new look to 
a proven tradition of 

14 billion tront-wheel- 
drive miles. 

But the changes aren't 
just cosmetic. This year, 
Aries LE gives you over 40 

™, standard fea- 
vT.- © tures. Some 
« /dimprove- 

ments and 
innovations — 
both standard 
and ophonal. 
And, with 
offerings like 
the Premium Equipment 
Discount Package, savings 








of $225 when you order 
an AM/FM radio, rear 
window defroster, power 


steering, 
ES. 
2 matic 


speed control, tilt steering 


wheel, and other popular 
options: 

Ask any of over 400,000 
American families who ve 
owned Aries what they think. 
Then ask your Dodge dealer 
about buying or leasing a 
new Anes. It's traditional 
K-car value in a beautiful 
new style that makes Aries 
é2-door, 4-door, and wagon 
true revolutionaries 
| again for 1985. 





"1984 6-passenger mode! comparisons: lowest base and comparably equipped sticker prices; highest 


mileage —28 £ 


est. mpg, used for comparison, actual mpg varied depending on speed, distance 


and weather; longest warranty—5 years/50,000 miles, whichever came first. Limifed warranty on 
owertrain and outer body rust-through, excluded leases, deductible applied. Dealer supplied details. 
Aries LE savings based on sticker prices of package ilems if purchased aa etry Ask tor detars, 
UCAKLE UP FOR SAFETY 


